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ABSTRACT ENGLISH

As more and more people live in urban areas, ctiesaffected by the negative impacts of the
rapidly increasing car traffic, which is consequign¢ading to rising traffic problems and
capacity bottlenecks. These challenges are alsngbedbmplicated by increasing traffic
emissions, falling of air quality and noise distmbe. Since the creation of additional
infrastructures will not solve the urban traffioptems, decision-makers are looking for new
resolutions to tackle these issues with new mghilgtions. The key challenge is to develop a
global mobility policy which could help reducingetihigh impact on people, the environment
and increasing the efficiency of transport systemd infrastructure. The main focus will be
on reducing the usage of private vehicles and ptmm@ greater use of public transport and
other alternative transport modes.

New challenges affecting the planning and the dgraknt of mobility are very present, as
steady growth, urbanization, demographic changakjevchanges in society, scarcity of
resources, and the need to reduce emissions wié ha rethinking our forms of mobility.
However, new social trends and important technokldghdvances will radically change and
shape the demands and possibilities of mobilityunsociety.

Mobility as a Service (MaaS) is one of the mostowvative approaches tackling transport
policy challenges in order to complete a more &fit design and provision of mobility and

transport infrastructures. The main idea is to me\an integrated mobility service based on
dynamic data and consumer-defined travel prefesgncembining the combination of all

means of transport in one single product for theigiated users. With MaaS, Mobility is

provided as a seamless door-to-door service, whsees pay mobility services rather than
investing in their own vehicles. It is likely thiitis trend will change the mobility behavior of

society, especially in densely populated areas.

As MaaS offers an innovative mobility solution, ig expected to have the potential to
contribute to a reduction of the use of privateielels, to an increase of the efficiency of
infrastructure and transport systems and to mirentie negative effects of the car-fixation,
such as GHG-Emissions, noise or extensive land use.

The aim of the thesis is to investigate the po&minpacts that Mobility as a Service (MaaS)
will have on the goals and objectives of transpaticy. Thus, it is intended to provide an
insight into the extent to which MaaS can offerustainable solution to deal with traffic
issues and environmental impacts as well as teaser the efficiency of transport capacities.
Therefore, the ideas and the specific charactesisti the MaaS Concept, as well as the most
important changes that will result through MaaShe transport sector will be pointed out.
Finally, the expected effects and impacts of MaaSsaecified and used to develop a set of
indicators that can be applied to further invesagae significance of MaaS as an instrument
to achieve goals and objectives of transport policy



ABSTRACT GERMAN

Immer mehr Stadte leiden zunehmend unter den megatAuswirkungen des rasant
wachsenden Autoverkehrs und den daraus resultieneM@rkehrsproblemen, Emissionen
sowie der stetigen Larmbelastigung. Entscheiduagstrsuchen daher nach neuen Ansétzen,
um mit neuen Mobilitatslosungen eine nachhaltigéeekehrspolitik zu gestalten. Ziel ist es
muss es sein, eine globale Mobilitatspolitik zuweckeln, die dazu beitragt, die negativen
Auswirkungen des Verkehrs auf Mensch und Umwelt reduzieren die Effizienz der
Verkehrssysteme und der Infrastruktur zu erh6hemr Bchwerpunkt liegt auf der
Reduzierung des privaten Autoverkehrs und der Fdrde einer starkeren Nutzung des
offentlichen Verkehrs sowie anderer alternativerkéarstrager.

Die Realitat, dass neue Herausforderungen die Rtpond die Entwicklung der Mobilitat
beeinflussen, ist bereits sehr prasent, da stegshstum, Urbanisierung, demographische
Veranderungen, Wertverdnderungen in der GesellscliRéssourcenknappheit und die
Notwendigkeit, Emissionen zu reduzieren, uns zwingeird, unsere Mobilitdt zu
Uberdenken. Dabei werden neue soziale Trends wiSliring Economy und technologische
Fortschritte werden die Anforderungen und Mdoglicgteee der Mobilitat in unserer
Gesellschaft radikal verandern und pragen.

Mobility as a Service (Mobility as Service, Maadj gls einer der innovativsten Ansatze zur
Bewaltigung verkehrspolitischer Herausforderungém die effizientere Gestaltung und
Bereitstellung von Mobilitdts- und Verkehrsinfradtturen. Die Idee besteht darin, einen
integrierten Mobilitéatsdienst zu schaffen, der aér Nutzung dynamischer Daten und
Reisepraferenzen basiert und die Kombination allegnsportmittel in einem einzigen
Angebot kombiniert. Mit MaaS wird Mobility als nabser Door-to-Door-Service zur
Verfigung gestellt, in dem die Nutzer Mobilitatstée in Anspruch nehmen.

Da MaaS eine innovative Mobilitatslosung darstedtill das Potenzial zur Reduzierung der
Nutzung von Privatfahrzeugen, zur Steigerung defiziEhz von Infrastruktur- und
Transportsystemen und zur Minimierung der negativamswirkungen des Verkehrs
untersucht werden. Ziel der Arbeit ist es, die potellen Auswirkungen, die MaaS fur die
Ziele der Verkehrspolitik haben wird, zu untersuth&s soll ein Einblick entstehen,
inwiefern MaaS eine nachhaltige Losung zur Bewafigy von Verkehrsproblemen und
Umweltauswirkungen sowie zur Steigerung der Effizieler Transportsysteme bieten kann.
Dazu werden zunachst die Ideen und Besonderheitsn MaaS-Konzepts sowie die
wichtigsten Veranderungen, die sich durch MaaS enkghrssektor entstehen, beschrieben.
Anschlie3end werden die erwarteten Effekte und Adksimgen von MaaS spezifiziert. Durch
Anwendung von Indikatoren soll es moglich sein, Begleutung von MaaS als Instrument zur
Erreichung der Ziele der Verkehrspolitik n&her nteasuchen.



1. INTRODUCTION
1.1 Context

Mobility is a basic necessity and has an enormoysortance for our society - it stands for
movement, freedom and the possibility to get qyidkbm one place to another. Since the
beginning of the 19th century, our society has belsracterized by a steady increase in
mobility and simultaneous acceleration. (Funkd.enhgpag.)

Mobility forms the basis of our life and businessabling movement, change and
transformation, individually as well as sociallyhi§ entails risks and uncertainties, but also
offers new opportunities, a greater variety of opsi and the possibility to learn new things.
In the future, it can be assumed that the demanohé&bility and the demand for mobility due
to further growing cities and a rapidly advancinipbglization will grow significantly.
(Zukunftsinstitut 2016-1, n.pag.)

The Automobile is one of the main key drivers oflitity. The present transport system is
shaped by individual mobility and the number of anotehicles is rapidly growing, in
connection with population growth and economic gfov®ver the last 50 years, the world's
motor vehicle stock has grown quickly. Even if cééting the total number of motor vehicles
on the planet is an inexact science, it is estithttat the total crossed 1 billion vehicles
sometime during 2010. Further, by other estimakestotal number of vehicles worldwide
could double up to 2.5 billion by 2050. (Green ®aport 2017, n.pag.) This dominance of
the automobile results primarily from the needifalividual movement, by allowing people
to reach their destination at any time and rel$tiveliably. (Zukunftsinstitut 2016-4, n.pag.)

This freedom of mobility is, however, at a pricace everyday urban life often looks quite
different. Once the car was used as an "enablemiadfility, blocked streets and overcrowded
city centers, the car today appears rather asevépter" of mobility. (Funke et al., n.pag.)
The car fixation leads to an overloading of thdfitainfrastructure and to daily traffic
impairments, especially in urban regions, which esathe car always more inefficient when
it comes to moving around cities. It often seembdanuch more pleasant not to start at all
because it is impossible to escape the inevitalliid jam around the destinations or the
mobility costs including parking exceed the totalue of the trip. (Zukunftsinstitut 2016-6,

n.pag.)

The costs for people and the environment also asereThe growing traffic leads to traffic
jams, accidents and noise. Furthermore it has hehignvironmental impact, such as the
sealing of large areas or CO2 emissions. (FIugd®,20.92) In addition, noise and fine dust
pollution, particularly in metropolitan areas, a&ffeenvironmental quality. (Funke et al.,

n.pag.)

In addition, there are considerable lacks in theessibility of certain areas, especially by the
problem of the first and last mile. Over the pastaties, these problems have increasingly
worsened in many regions, as large infrastructuogepts to accelerate and expand transport
capacities have always been preferred to regiorphresion. Large distances and poor

1



accessibility subsequently also lead to a migrationthe cities and thus to shrinking
municipalities. (Zukunftsinstitut 2016-6, n.pag.)

Today’s society faces the development of a new lihobulture. The use of mobility, as we

have experienced and practiced it for decadesuieemtly witnessing a historical break.

Before us lies the beginning of a new, multi molela. The fact that the conditions and
concepts for mobility change with time passingibyjothing unusual in itself. As early as the
last century, technological progress and socialngbain values led to a change in the
framework for mobility.

Society in the 21st century is characterized ndy by a further growing need for mobility,
but also by an increasing variety of forms of mibyilWhether it is professional commuting,
school trips, family and doctor visits, shoppingddaisure activities, holiday and business
travel, smartphones and tablets, mobile internieleor and telephone conferences, we are
always, everywhere and at the same time travelmgnbre places than ever before.
(Zukunftsinstitut 2016-4, n.pag.)

With the growth and development of cities and dg¢ithe needs and demand of mobility are
changing in the same way people move. Howeverhagiémand for mobility continues to

increase, the future will not necessarily be fasterthe future, it will not anymore be the

maximum speed that determines the mobility of oociety, but the way people move

forward, as we actually get "the best". (Zukunftsitut 2016-4, n.pag.)

This includes changing the basic attitude towardsbihty and developing an increasing

variety of forms of mobility. Although it can be sasned that the car probably cannot be
completely waived in the long term, the choice @fams of transport will be strongly shifted

by the increasing attractiveness of alternative iftplsolutions by public transport, not least

in favor of public transport, cycling and walkingspecially in the cities, an increasing
number of alternative means of transport will beered. More and more people refuse to
own their own car and are more likely to resoratoalternative offer, such as car-sharing,
which allows them the flexible use of a car, whemd avhere they actually need it.

(Zukunftsinstitut 2016-6, n.pag.)

At the same time, mobility will increasingly be werdtood as a door-to-door service, which is
offered as a seamless mobility solution from thenadworstep to the destination. Many

travelers do not want to lose any senseless timenwhey arrive and depart, wait for

connections and change their means of transpogpontaneously change the destinations
according to individual preferences. The integratd the first and last mile, the connection

to mobility nodes and traffic networks of publi@atisport networks, which has so far often
been neglected and always taken into account byréveler himself, plays a decisive role.

(Zukunftsinstitut 2016-6, n.pag.)

These changes in the mobility behavior will crea¢sv usage habits and the importance of
intermodal and multimodal road chains in the futwvlich will allow public and individual
transport to be selected and combined in a muche demand-oriented, more diverse and
spontaneous manner. (Zukunftsinstitut 2012-1, n)pag



Due to the enormous influence of different develepts, such as the constant urbanization
and the constantly growing demand for mobilityjestand municipalities are increasingly
faced with the inevitable socioeconomic, logisticahd ecological challenges in the
development of transport systems. (UITP 2011, pldbility concepts are increasingly rarely
meeting mobility requirements and are increasimg@ching their limits by new challenges to
the provision of infrastructure and transport systePeople's needs to move efficiently in
cities can often no longer meet current mobilitpaepts. (Funke et al., N.PAG.)

As more and more cities are affected by the negatiwact of the rapidly increasing car
traffic - whether due to clogging, noise or exhaustes - and that this problem is likely to
worsen, decision-makers worldwide are looking fewrsolutions to tackle and solve these
problems. Municipalities and traffic planners aleady narrowed down in this respect, as the
provision of new infrastructures and capacitiesfien slow and expensive. A simple addition
of supplementary roads and car parks or busesrams tis often not directly feasible, and
will not be able to solve all problems of the costge inner city areas. In addition, many
cities are constrained by financial bottlenecks.d@e and more people live in urban areas,
the creation of additional infrastructures will reamtlve the urban traffic problems. (Goddall et
al., 2017, n.pag.) In order to overcome these dndttks and create a more efficient transport
system, innovative, sustainable and significantlpren efficient transport solutions are
required.

While the problem of local emissions can be solbgdneans of purely technical solutions,
i.e. alternative drives, these are not suitablettier problem of overfilled roads. Sustainable
technologies such as electro-mobility take on thanging mobility needs but cannot solve
mobility problems alone. Also a "green" jam andsemithe same traffic and space problems
as conventional cars. (Fraunhofer-Institut fur 8gst und Innovationsforschung o.a, n.pag.)
Rather, it will be necessary to explore new ways ptdnning and providing urban
infrastructure and mobility opportunities.

The goal must be to relieve urban structures ardkete@lop approaches that take account of
changes in mobility behavior. New social trendsva#l as developments in information and
communication technology are creating tremendousnpi@al for the future-oriented further
development of transport concepts. There are neyrtynities for the implementation of a
new transport policy paradigm to lead to a sustdenahange in the transport sector. (Russ,
Tausz 2015, n.pag. & Deffner et al., 2014, p.204ukunftsinstitut 2016-6, n.pag.)

There is already a tendency to recognize thatetiizare reacting to urban traffic problems
and already combining several means of transpohis Ts due in particular to the
technological developments that make mobility miterible and uncomplicated. These can
be tailored and offered much more efficiently te tieeds and preferences of the customer.
Through the networking of means of transport andises, it will be possible to purchase
mobility faster, more flexible and autonomous, amch manner that is in accordance with
needs, without necessarily having to resort toraot@s own. This is increasingly the result
of a trend towards using mobility as a service dedoupling it from vehicle ownership.
(Schwarzer 2010, n.pag. & Zukunftsinstitut 2016-@ag.)



The tendency to stray away from vehicle ownersbip multimodal mobility culture can be
viewed as an important factor and pioneer for aemsustainable design of individual
mobility as well as a future-oriented developmehtities. The changes open up freedom
degrees for the use of new multimodal transponices and a change in environmentally
friendly traffic behavior. (Deffner et al., 2014205) Future strategies and mobility concepts
should be addressed here, highlighting the ataatiss and efficiency of a multimodal
approach. (Fraunhofer-Institut fir System- und kratmnsforschung o.a, n.pag.)

For a long time, it seemed as difficult to convéy inultimodality and use of alternative
means of transport in the transport policy andailiglic, not least because of the bad image of
public transport. The pressure of action, both aterprotection and economic constraints, but
also by the technological developments mentionedhow changing. (Deffner et al., 2014,
p.203)

The key challenge is not to achieve less mobibtyt, to make mobility much more intelligent
and efficient. Therefore, mobility must not be veashindependently, but must be perceived as
an integrated system, with different strengths abj@ctives that complement each other and
enable the customer to achieve a seamless doaretopthnning. Today, multimodal mobility

is one of the main keys to a more sustainable p@amsystem. The promotion of multimodal
transport systems is the subject of various tramgpaicy strategies to increase the overall
efficiency of transport systems and to achieveiagpand environmental objectives. (Deffner
et al., 2014, p.203)

The main focus in terms of mobility and space distion will therefore be to reducing the

use of private vehicles and on promoting greateraigublic transport and other alternative
means of transport. To this end, it should be takémaccount that the emotional aspect of
the ownership of private vehicles and, in particulae associated fixed costs of ownership,
will make it possible for owners to travel everyedition by car. The objective must thus be to
change citizens' mobility behavior and provide augee alternative to the private vehicle.

(Fraunhofer-Institut fur System- und Innovationsfdrung o.a, n.pag.)

To achieve this, transport policy must addressitlsecasing demands on spontaneous and
flexible mobility solutions and respond with appriage offers for cross-linked, intermodal
mobility. It is to be assumed that new, holistichitity concepts, which are characterized by
inter- and multimodality as well as sharing fornmsl avhich link all forms of movement, will
therefore gain enormously in importance. (Deffrieale 2014, p.203)

Seamless mobility is one of the most significanarages in the mobility culture, and it is
likely that this trend will change the mobility keahor of society, especially in densely
populated areaslobility is offered and provided mainly as a dooretoor service. This will
also include new, alternative means of transpat éine available on-demand. This opens up
new, cheap and flexible opportunities for individmaobility, and the boundaries between
private and public transport will change in thedoterm and will be perceived far more
inaccurately. (Hannon et al., 2016, n.pag.)



The key to fostering such a more sustainable nigltlilture is to build a strategic cross-
traffic cooperation with combined mobility serviceach as taxis, bicycles and car-sharing
services, and create a more complete offer foloausts and provide lifestyle services. (UITP
2011, p.1) Individual transport must no longer heampetition with each other, but must be
linked together intelligently and innovatively tlugh a combined use. (Zukunftsinstitut 2016-
6, n.pag.) Only such a combined mobility offer campete with the private vehicle with
regard to flexibility, comfort and cost structu(giTP 2011, p.1)

1.2 Problem Definition

The reality that new challenges affect the planring the development of mobility is already
very present. New social trends and important teldgical advances will radically change
and shape the demands and possibilities of mobiitpur society. (Hannon et al. 2016,
n.pag.) The mobility of the future, as well asatonomic, social and environmental impact,
can therefore be seen as one of the most stubbatiecges faced by cities around the world.
The urban areas are already confronted with ingcrgasapacity bottlenecks in terms of
infrastructure and financial resources and theisspmlities are severely limited. These
challenges are also made more difficult by incregsiaffic emissions, air quality and noise
pollution.

The provision of infrastructure and transport systeis of fundamental importance for

mobility. However, many cities are already, howewtra point where an additional provision

can hardly serve as an efficient means to meetiéimeand. (Buscher et al., P.11) For most
cities, the creation of additional street space #red provision of more vehicle use is no
longer a solution, either because of the consgsamposed by spatial conditions or by scarce
public funds.

In addition, demand for mobility and the need fashifity will continue to rise in the future.
Trends such as steady growth, urbanization, dempbgrahange, fundamental value change
In society, scarcity of resources, and the neaeédace emissions will force us to rethink our
forms of mobility and find new solutions. The kelgatlenge is therefore to implement a
global mobility policy which will help to reduce é¢hhigh impact on people, the environment
and the health of transport. The optimization @nsport planning, the efficient use of
existing infrastructure and the improvement of sf@ort networks are therefore fundamental
principles for the future of transport policy inder to meet the needs of different beneficiary
groups in the future. (UITP 2016, p.2)

To this end, the transport policy must set spedifentives and framework conditions to
ensure a more environmentally compatible mobi({erkehrsclub Deutschland 2013, n.pag.)
It is necessary to counter these challenges andewelop new ways and approaches to
counteract the negative effects and effects of mathicle occupancy and traffic, while at the
same time meaningfully developing mobility. (UITBR1A, p. 1) This is an important step in
the search for new ways to implement mobility reguoients and wishes economically,
comfortably and sustainably. (Zukunftsinstitut 2€i,61.pag.)



Mobility as a Service (Mobility as Service, MaaS)ne of the most innovative approaches to
tackling transport policy challenges for the moficient design and provision of mobility
and transport infrastructures. MaaS offers a timed cost-efficient as well as seamless
transport solution that opens up the challengaglmdn and traffic planning and the mobility
of the future. The idea is to provide a single gnéeed mobility service based on dynamic
data and consumer-defined travel preferences, congpithe combination of physical
transport modes such as buses, trains, taxis,|b&gyand cars to the user in a single product.
MaaS stands for a transition in mobility where aspay mobility services rather than
investing in their own vehicles.

The expected, potential outputs and effects that msult from the implementation of MaaS
provide a possible response to the most pressiegtigns as to how urban residents will
shape individual mobility in the future and whicleams of transport will be chosen. MaaS
promises an innovative mobility solution which, tre one hand, is intended to provide a
transport system which is able to meet the incngasiemand of urban residents to have
access to urban services at any time. On the dthed, the approach of understanding
mobility as an integrated multimodal approach iemded to significantly reduce the need to
use private vehicles while minimizing the negaects and impacts of the car-fixed society
as well as the associated externalities. (FIUgd® 20.92)

In addition, MaaS will help to offer mobility muamore cost-effectively and thus make it
more affordable, which should also lead to a redadn private car ownership. In addition,

the concept has the potential, inter alia to ineeethe efficiency of transport and to reduce
greenhouse gas emissions by modifying mobility befa

1.3 Research Objectives

Mobility as a Service is therefore a potential amswo the question of how to meet the
transport policy challenges for a future-oriented sustainable development of transport
systems and the growing demand for flexible actesaobility. Therefore, it is intended to
illustrate the impacts of Mobility as a Service faansport policy. To this End, the following
subject of this thesis and research questions é&s thosen:

Mobility as a Service (MaaS) as an Instrument for Tansport Policy

» What are the major challenges for transport pokay what are the trends to
consider?

* How will Mobility as a Service affect the transpegctor and how will the transport
sector change in the future?

* Which transport policy goals are pursued with teeallopment of Mobility as a
Service, and to what extent does MaaS contributkee@chievement of these
transport policy objectives?

The aim of the work is therefore to investigate tmportance of the mobility as a service
concept for the transport policy goals of an enwvimentally compatible and sustainable
6



design of mobility concepts. It is intended to pdevan insight into the extent to which MaaS
can offer a sustainable solution to tackle trafgues and environmental impacts as well as to
increase the efficiency of transport capacities.

To this end, the basic ideas and visions of the Meancept are to be examined and the
essential, specific characteristics of Mobility @asService are described. Furthermore, the
influence of MaaS on the mobility of the future ahé extent to which the concept changes
the structural prerequisites of the transport sestould be clarified. With the aim of further
deepening MaaS' importance in terms of transpdityyahe definition of transport policy
objectives that can be linked to Maas and a ddsmmipof the essential elements of the
concept are to be carried out. The objectives dsasdhe core elements of MaaS serve as a
description and evaluation basis for a case stuayhich the most innovative MaaS concepts
are currently being described and their contributio the achievement of transport policy
objectives.

1.4 Methodical approach

Since Maas itself is a relatively new and innova@pproach, it will be necessary to work out

the concept theoretically and to understand thendisg background. Because of this, most of
the work consists of a comprehensive literatureaesh and secondary analysis, which is
especially oriented to scientific studies conduardvobility as a Service. From the contents

of these scientific studies are derived both tleem$al characteristics and components that
make up the peculiarities of MaaS, as well asrduesport policy objectives.

Just as well, a literature review will be used évivk the main expectations and impacts that
of the MaaS concept, and to determine the mainsgtiaht can be linked to MaaS.
Furthermore, various case studies are being pex$earid examined. In a first step, it is
intended to conduct a qualitative description & thse studies with the aim to investigate if
the most actual pilots and projects integrate thstimportant characteristics that are derived
from the main ideas of the MaaS Concept. In a &rdtep, an empirical survey based on
quantitative data is pursued to fulfill the actaah of providing an evaluation of the actual
impacts of Maa$S to goals and issues of transpdidypd o this end, it is intended to use a set
of indicators which allow measuring the effectst tten be related to the implementation of a
MaaS within a geographical area, in relation tolgsat for transport policy. Since MaaS is a
completely new approach, this will depend on thadamon that quantitative data will be
available.If the empirical data is not available $ome reason, such as a lack of progress of
the pilots or because the data has not been gdtlgetethe aim of the survey will have to be
changed. In this case, the goals and the set afatwis will have to represent the temporary
result of the thesis, and will be designated toabeasis for further researches that can be
conducted on this topic.



1.5 Assumptions and Limitations

Due to limited time and personnel, it was not palssto carry out the analysis at a certain
depth. The work is therefore not claiming to comphe topic complex in all its facets and
details. The aim is to get an impression as to dretand to what extent, Mobility as a
Service can contribute to the achievement of trarigpolicy objectives and thus provide a
basis for building up and deepening investigations.

The analysis is based on a qualitative compari$dheoexpression and "system components"
of the existing scientific Maas$ initiatives andl@pj projects. However, only a few scientific
reports and studies, which are concentrating otaicetopics of the MaaS concept have been
completed at the beginning of the thesis. For th@son, the main parts of the literature
review are based on these few sources. These maices set the frame of the work, and are
complemented with different contents and statem#ras could be found on the topic. It is
therefore at this point difficult to lead a critiagdiscussion on the statements that have been
done on the concept of Mobility as a Service.

Moreover, due to the novelty of the concept, xpected that the quantitative data available
for the implementation of the work is not yet agshble or freely accessible since current
initiatives are currently on test levels. It must #issumed that the significance of the final
assessment of the importance of MaaS is somewhaltened for the strategic objectives of
the transport policy. Even if qualitative conclusosuggest that MaaS is effective, the
application of quantitative results would signifitly increase the meaningfulness and clarify
the real significance the concept can develop.

It should also be mentioned that due to the tinmeérand the staffing, a more comprehensive
quantitative assessment would not be feasible. 8nch-depth analysis would clearly exceed
the timeframe and would rather be carried out ilorg-term and more in-depth study. A
prerequisite for this would be self-evident, agatly mentioned, that appropriate quantitative
data are available or the possibility exists tcaobtt within the framework of a pilot project.
Nevertheless, the work is intended to provide asb&w the further study of the MaaS
concept as well as its significance, effects, neqnents or other questions.

In addition, it is pointed out that the focus oé tWwork is on the importance of mobility as a
service on passenger transport. Due to the scofeeokork, the consideration of the goods
and supply traffic as a component of MaaS was aepdned and only marginally mentioned.
It is also assumed that transport of goods requdiésrent conditions and conceptions, as
well as other (additional) actors that have to drestered.

1.6 Structure

To achieve the aim of the work, the concept of Mbas a Service as well as the main
reasons for the development of this new visiontfe mobility of the future have to be
described. ThereforeChapter 2 describes the current challenges for urban planmaind

transport policy as well as social and technoldgiends that influence the perception of
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mobility as well as the future development of ttansport sector. Why is the development of
MaaS necessary at all, and what essential soerai$rare to be taken into account?

Chapter 3 deals with the concept of mobility as a serviocesalibing the main idea of the
concept and setting a frame for the term of Mopias a Service. By looking at different
definitions, the concept is delimited by its specdharacteristics, so that a clear distinction is
made between similar mobility concepts. The aito islarify the peculiarities of MaaS and to
see to what extent other mobility concepts diffenf MaaS. Just as well, the core elements
are described more detailed as the integrated pbkisaiaS.

Chapter 4 examines MaaS's influence on the structure andnmzgtion of the transport
sector. Since the MaaS concept is an innovativgtisol, it is assumed that it will have major
changes on the transport sector, its structurdlandle of the involved actors.

To this end, the proposal for a systemic changthénstructure of the transport sector, is
explained, followed by the presentation of a newcttral approach of the MaaS ecosystem,
in which the individual levels as well as the relevvactors and their roles are described.

It is also regarded as essential to explain thenbas model of MaaS, as mobility is likely to
change into a service sector. To this end, MaaSleak at the future delivery of mobility
services from the customer's point of view andagb@nomic opportunities that arise from the
perspective of transport providers.

In order to be able to assess MaaS's relevancetsport policy,Chapter 5 contains an
assessment of the potential goals which can bevielll with the implementation of the MaaS
concept in the context of an effective transpoticgo These are derived from the advantages
and impacts described in the literature as expdnyddobility as a Service.

In Chapter 6 and 7 the case study is carried out. A qualitative carigon based on the
main, integrated elements of a MaaS is pursued elsag a quantitative analysis of the
impacts a MaaS could have on achieving the mosbiitapt objectives of transport policy for
more efficient and sustainable mobility. The resalhd findings on the intended research are
presented and construed.

With the chapters 8 and 9 the thesis will be completed with an explanatanhow the
research on the topic of the impacts of MaaS hdetoonducted in the future, and finally be
closed with a conclusion.



2. CHALLENGES AND TRENDS IN THE TRANSPORT SECTOR

2.1 Challenges of Mobility

Mobility is an integral part of our society. Butethvay we move around within our cities is
about to undergo far-reaching changes. While ttaasthorities around the world are
constantly looking at ways to improve mobility wilbw infrastructure investment, moving
towards more sustainable approaches does posecsoam@ challenges he main drivers for
this are to be seen in some higher-level develogsnstrongly affecting the development and
the changes in the field of transportation. (BeR26@6, n.pag.)

- Congestion - Air Quality

- Pressure on infrastructure and transport networks - Resource Depletion

- Demand for new higher capacities - Regulatory Action

- Emission and Pollution - Greater Focus on Resilience
- Problem of Peak Travel and Commuting - Fuel Efficiency

- Peak Car - Multiple Energy Sources

- Investment and Requirement - Regulation to Limit Pollution

- Changed Ecological Behaviour

Consequences:
- Changes in Consumer Behaviour
- More Pressure on Transport Capacity
- Risk of Isolation, Lack of Access to mobility
- Lack of Funding to support more services
- Flexible and Multimodal Needs

- Population Growth
- Ageing Population
- Millenials

- Individualization

Consequences:
- Services replace products - Changes in the way people consume
- Collaborative Consumption - Transformation of mobility demand and needs
- Access over Ownership - More affordable and sustainable consumption

- Shared-Mobility,
-Transport as a Service

Consequences:
- Penetration of Smartphones and Mobile devices - Data analytics
- Personalized Mobility Planning - Developmenet of new services and products
- On-Demand-Services - New business models
- In-Vehicle Connectivity - Integrated Journey Planning

- Autonomous / Electrified Cars
Figure 1: Main Challenges and Trends influencing the future of society and mobility
(Source: Burrows et.al. 2015, S. 5f)

Different trends, recognizable worldwide, are iefhging current mobility habits and
conventions, thus shaping the society and theirilibolmeeds of the future, having strong
effects on many levels of our society.
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2.1.1 Globalization and Urbanization

Globalization refers to the increasing geographical scale ohewuc, political, social, and
cultural interactions. It can be partially explainey economic shifts that have resulted from
world-wide deregulation, followed by removal ofdeabarriers and increase in competition.
(Heikkila 2014, p.27)

Globalization entails an increasing demand for nitgbiMobility is more than ever a
prerequisite for social and economic progress, raoce and more people are dependent on
the car. Consequently, traffic is growing. The oeesfor this growth are different. Passenger
transport is particularly important in areas whieveng and working are not taking place in
one place. Professional mobility continues to exipand become a normal case. Leisure and
holidays are also associated with more mobilitythafore. (Winterhoff et al., 2009, p.16)

Urbanization describes the trend of occupation and concentratiggopulation urban areas.

It is expected that the number of megacities witthrerthan ten million people will continue
to grow. By 2030, more than 60 percent of the wentdpulation will live in urbanized areas.
(Bouton et.al. 2015, n.pagVany of them desire to buy a car: automobile satesexpected

to increase, especially in cities, with more thaif forecasted to be bought in cities (Bouton
et.al. 2015, n.pag.) As demand for mobility rises,do concerns about transportation as one
of the leading contributors to global greenhouse eyaissions, congestion, noise and poor air
quality in cities. (Buscher et.al. n.d., p.8 & Bontet.al. 2015, n.pag.)

The growing demand places intense pressures onesityirces and infrastructure. Congestion
Is already close to unbearable in many cities, thedexisting transport infrastructure is no
longer able to comply with ever-growing number othicles. Moreover, inadequate
infrastructure causes inefficiencies of transpgdtesn, such as congestions and low service
level of public transport. is the cause of timeslosasted fuel, and increased costs. (Buscher
et.al. n.d., p.8)

Cities have traditionally sought to solve such Emges by adding new capacity to match
demand. However, a capacity-building approach alsneeither efficient nor sustainable.
This problem is often attributed to spatial constsa which inhibit additional growth of
transport networks, and increasing budget limitetion physical infrastructure maintenance
and renewal. (Buscher et.al. n.d., p.8)

The problem of Commuting and Peak Travel:As the need for trips arises from people’s
need to be in different places at certain timereghge an increasing demand for a faster and
more direct travel in city centers, suburbs as ¥eglintercity mobility. This growing demand
often outstrips capacity in large cities, and deesphe best efforts of transit agencies,
commuting can truly be a nightmare. (Cubic n.dl) $ many cities, the high traffic volume
during the morning and evening rush hour leads ignifscant traffic restrictions.
(Zukunftstrend 2016-3, n.pag.)

Furthermore, considering the daily cycle of transpgemand set out above, a major challenge
in the delivery of mobility is addressing the peaémand. This is a question of either
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increasing capacity (limited potential in many esti as explored earlier), or redistributing
demand over time and across different transportanod routes. (Buscher et.al. n.d., p.9)

Mobility demand in cities is highly variable oveime, leading to a continual disparity

between the level of service supply and demand. mb@rity commuters needs to travel

during short (peak) periods of the day, puttingsptge on the transport system, leading to
overcrowding, congestion and a negative user esmpeel In contrast, off-peak surplus
capacities imply the under-utilization of physicafrastructure, thus creating a surplus
capacity. (Buscher et.al. n.d., p.9)

Hence, one of the key challenges of urban sustaityalill be to maximize the utility of
existing and planned infrastructure while reduaiagource use. While many growing cities
respond to increasing peak travel demand by buyjladiew physical infrastructure (roads,
rails, bike paths, etc.), this cannot be the wisoleition. Instead, distributing demand across
modes, routes and time would be a more effectiypeageh. (Buscher et.al. n.d., p.9)

However, it has still to be mentioned that therals® a positive aspect, since cities assemble
the critical user mass within close proximity foarisport assets to be shared and accessed.
(Holmberg et.al. 2015, S.10) Generally, it is mwedsier and more profitable to organize
public and other services are in city regionshasdientele is greater. This applies also to the
provision of transport services. Public transp@s la more profitable prospect and it can be
arranged more affordably in dense areas, due tedbeomies of scale. (Heikkila 2014, p.28)

2.1.2 Social Changes

Social change refers to the change of people’saactarstics, such as mindset and behavior,
often reflecting personal experience affected leyghvironment. Heikkila (2014, S.24) states
that “social generations depict their personalities aheit world view of the time period
their born in. Thus, representatives of each getenatend to think and act similarly and
tend to have the same expectations and ambitionigfelh In the last decades, people’s
lifestyles have changed significantly. As the wortd rapidly developing, the youngest
generation might considerably differ from the esrlones. In this context, generations that
will likely shape the future of our society. (Dat@016, n.pag. & Heikkila 2014, p.24)

Ageing Population is asubstantial phenomenon in the society in the dgesl countries,
setting new challenges for the approaches of tahgwlicy. (Randelhoff 2017, n.pag.) The
ageing population places its own demands on trahsgstems both in terms of accessibility
and availability. Thus, the special needs of tltedy need to be taken into consideration in
the design and operation of public services. (H&Kk014, p.30)

With an ageing population will come a larger gravipo have more incidence of long term
health conditions which will mean a greater incckerof having to give up the car. Indeed,
free travel concession on public transport for olpeople, as common in many European
Cities, is making many older people think twice atbcar ownership, or at least giving up that
second car. (Dotter 2016.n.pag.) Indeed, aging latipn could raise the need for individual
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services, since a certain spontaneity and indepeydsill be expected and desired from the
elderly. Thus a high quality of the transport seegi will be needed to ensure a sufficient
amount of accessibility and independency. Additignathey require the ease of use,
convenience, and extravagance. (Heikkila 2014,)p.30

Another societal driving force includes the chanigesobility behaviors of the generations Z
and the generation Y, the so-calledllennials, now in their 20s and early 30s. (Heikkil&
2014, p.25) These generations are characterizedebyning consumption patterns, having
more flexible working patterns and increase deméord personalized and on-demand
services. (Holmberg et.al. 2015, S.11) These Sdalds are creating what can be seen as
either an imminent shift away from traditional medgf transport, or as a huge number of
potential opportunities to provide more and bettawices to customers. (Burrows et.al. 2014,
S.11)

While Older Generations pursued freedom throughirdyi cars, Millennials are used to the
freedom through the Internet and other informatemd communication devices. The
Generation of Millennials is born to the mobile Vapithus, they can be referred to as "digital
natives", considering the availability of inform@ti and communication as well as mobile
technologies as given. (Heikkila 2014, p.25)

Today, the relationship with the private car isdamentally changing, thus opening up new
opportunities for new mobility approaches. (UITP120S.1) The millennials tend less to

value cars and car ownership, and more to valuemmg technology — they care about

what kinds of digital and mobile devices they oWotter 2016, n.pag.) More urban than

previous generations, young people live and workitikes, and hence are more likely to be
less interested in owning a car or getting theividg license. Instead, they take advantage of
public transport and new mobility solutions, makiogrsonal car ownership particularly in

developed countries less attractive. (UITP 2016) S.

Indeed, a decline in the number of people makingh\ger’s license as well as the number of
privately owned cars can be noticed especiallytiier millennial generation; young people
prefer to have the choice whether to drive or mgnce, those generations are more are
actively looking for alternatives to the car, siiff the focus from car-ownership to the
accessibility of mobility options. (Cubic n.d., p& VDV 2013, S.5) In fact, “cars are no
longer a status symbol for young people, and thenger cohort is more adamant in
demanding simple, flexible and inexpensive transpon.” (Vale 2016, n.pag.) Millenials
increasingly consider cars as appliances rathen #@mpirations. With attitudes towards
ownership changing, it is easy to see how the litsnafa whole-of-transport mobility model

is an increasingly attractive option.

Individualization describes the detachment of the consumer from mmasgements and
traditional life models. (Winterhoff et al., 2009, 3) In modern societies, the individual's
dependence on traditional ties decreases. Compuisitture is replaced by multi-selectivity,
thus a new variety of ways to make life self-deteed. They change mobility behavior and
lead to new manifestations of mobility use. (Wihtdf et al., 2009, p.9 & p.14)
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Increasing individualization influences the mokliliteeds and requirements in many ways.
Individualization enables a higher flexibility, buéquires also a greater spatial mobility.
Finally, from the pluralization of the patternsafnsumption and living conditions, there is a
multiplication of the mobility needs and requirerteenAs already seen, especially younger
generations tend to have much more individual waysistomize their lifestyles. (Winterhoff
et al., 2009, p.14)

Furthermore signs of hitting ‘peak car, a plateau or peak in vehicle ownership and
motorized and private car travel, can be recognieegdecially in more developed countries.
Apart from the aesthetic pleasure, owning a caaydd mostly a pain. Cars were originally
invented as agents of freedom, but to drive (anokse; to have to park) one in a city is
nowadays tantamount to punishment. Consideringederiz|an environments, urban driving is
socially exclusionary and undesirable — leadingdogestion, pollution and road accidents.
With public transport infrastructure already strligg to cope, cities must look to other
alternatives in order to fill the void caused byrbing models of car ownership. The solution
can’'t be to stuff more cars into that environmggtubic n.d., p.3 & Fritz 2016, n.pag. &
Moss 2015, n.pag.)

Today, “Private cars are wasteful and expensivebg812015, n.pag.), with typical car-
owners spending roughly 50 minutes commuting omiby dasis (...) This means that over
the time of ownership, cars are unused for over #%e time. They require maintenance,
insurance and fuel. And that's not even taking iatmount the hassle of traffic. (Forbes
Media 2017 & Moss 2015, n.pag.) The only reasorplgestill own a car the flexibility to get
around reliably and cheaply. “But those thingsragestly qualities of the usage of the car, not
the car itself, which means that they could alsalésigned into a service offering as well”.
(Fritz 2014, n.pag.)

Even if the mobility behavior is linked to the darthe future with the need for individual
mobility, themix of mobility is changing radically in many places. The cartfotadecreases
noticeably, and many people become more open touehnmore pragmatic means of
transport. There is a trend to combine means aspart more satisfactorily and to use them
in a situation-specific manner. Especially the ygaemgenerations are more open for a wider
range of transport possibilities and the practitsa of this multimodal offer, independently of
one's own lifestyle. They praise the ease of ggtiround by choosing the most convenient
transportation for each trip and the availabilifypablic transport. The reason for this trends
often lie on money saving and convenience, andmnescommunities, it is simply sensible to
use public transport. (Heikkila 2014, S.25 & VDVI1A&) p.5)

In addition to the increasing diversity among tlavedes, modern lifestyle is featured by
increasingly multifaceted mobility. This means thastinations, travel hours, and reasons for
moving vary. Moreover, due to new ways of workisgich as remote work and virtual
meetings, work-related mobility and its reliancetleé office hours decrease. (Heikkila 2014,
p.34)
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2.1.3 Scarcity of Resources

Environmental targets strongly relate to transpolicy, as transport considerably contributes
to climate change There are high global and national targets caricgrthe conservation of
the environment, which put pressure on developngeiatikkila 2014, p.30)

Transportation has an important environmental imyacce it consumes an important part of
energy and induces an important part of global simis, such as greenhouse gases. Even if
Vehicle emissions per unit are decreasing, theeasming amount of vehicles evens the
reduction out. Additionally, increasing congestraises emission levels. Moreover, transport
causes noise pollution, unties particles from readaces, and adversely affects the nature. In
Addition, a substantial part of the emissions ars#® wf resources are related to the
manufacture and keeping of cars, as the utilizataia of cars is extremely low. (Heikkila
2014, p.30)

Climate protection and scarcity of raw materiaks imcreasingly becoming a central issue in
all areas of politics and society. Strengthenedhleydevelopment of rising commodity prices
as well as the discussion about the rising CO2 gamis, a growing sense of environmental
awareness and responsibility develops. (Wintertedfl. 2009, p.3) Today, ecology is

increasingly perceived as a social responsibityiich means that ecological mobility

approaches are being increasingly emphasized.diti@u to idealistic reasons, however, this
Is also practically driven by the need to be ableegulate emissions and traffic in the large
cities in the course of a progressive urbanizaf@dfinterhoff et al., 2009, p.14)

Tackling Climate Change puts a growing attentiorptilic transport, fuel efficiency and

alternatives as well as active travel modes (g/ding and walking). Higher number of users
per transport asset may mean there’s less resoextaction and waste production.

(Holmberg et.al. 2015, S.11) Since automobile izatiday is practically entirely dependent
on oil, the transition from fossil to renewable &gies, driven by politics and society, requires
perceptible changes and mobility alternatives. €hmmcern not only the drive technologies,
but also the usage structures. Electro-mobilityn@lavill not be able to solve the mobility

problems, and will not be able to easily displdwepassenger car. (VDV 2013, p.5)

States and municipalities face difficulties in théficiency offinancial resources since their

funds have been continuously declining. The pooailalility of funding requires an
important increase in the efficiency of operatio@aining efficiency and productivity might,
in turn, require innovation. (Holmberg et.al. 20851 2)

Transportation accounts for a substantial portibrpublic financing and, thus, confronts

pressures of intensification of demand. (Heikki@l2, S.10f) The scarcity of resources
together with environmental issues places the farus more efficient exploitation of the

existing infrastructure and transportation systather than extending it, which also the
current transport policy promotes. In Addition, pkoneed affordable mobility. Another

major challenge is the increasing fuel prices, Whace becoming more and more a social
problem. People must have the opportunity to haseess to mobility regardless of their

income and to participate in daily life. (VDV 20185)
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2.1.4 Political Agenda

Not only are urban development is challenging amahging the mobility landscape, but also
the political agenda which is now increasingly eefing concerns about air quality, physical
health and wellbeing. Municipalities and governmseatre actively developing mobility
policies to favor active modes, encouraging citzemwalk and cycle more. There is a clear
trend to create incentives that make public-trarmsking, and shared-transportation options
more available and attractive. (Bouton et.al. 20i1pag. & UITP 2016, S.1)

Land Use and Urban DesignUrban planners are increasingly taking into consitien that
land use and the population determine the kindasfsport is used in the way they design
cities. In many emerging economies, cities aré\atity much in evolution; designers are in a
position to make choices to promote compact, ttamgnted, and sustainable cities. (Bouton
et.al. 2015, n.pag.)

Walking and Bicycling: More recently, many cities have moved to pedesia@parts of
their city centers. These efforts not only includiiatives restricting access to cars, but also
making the streets themselves more attractive degigans. In fact, cities around the world
are opening car-free zones to pedestrians andshikeraddition, many cities are trying to
make bicycling safer, easier, and more popular.eBskaring in particular has hit the
mainstream. (Bouton et.al. 2015, n.pag.)

Public Transit: Cities are investing in public-transit improvement#&dministrations
worldwide are pouring investment into public trares a way to improve mobility. Many
stakeholders like cities and communes have put afleffort to digitize their public-transit
systems to make public transport more attractiBoufon et.al. 2015, n.pag.) Public
Transport remains critical for supplying capacity & large number of people, the positive
development is the greater focus on integrating jtheney at either end to make the
experience as easy as possible for the user witheuteed to spend time and effort planning
and choosing how to make the whole journey. (Busretval. 2014, S.9)

2.2 Trends in the Transport Sector

With the rise in urbanization, transit authoritiaee facing growing mobility challenges
(congestion, capacity, effiency etc.). This podes question how to deal with increasing
number of people and their ever growing need fdividual and flexible mobility due to an

developing world and increasing globalization. Irany cases expanding existing urban
infrastructure isn’t an option - either logistigatir financially.

As more of the world’s cities become congested poitlted, the transport sector is at the
beginning of a significant disruption, as new trerate starting to change behaviors and
attitudes. Today, new technologies, social tremds service concepts are emerging, leading
to new opportunities to solve the mobility challeng hese trends incorpore the changing
society and represent a new way of thinking, givithg opportunity to re-imagine the
transport sector. (Bouton et.al. 2015, n.pag.)
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2.2.1 Servicizing and Sharing Economy

One solution to better satisfy customer needs estitnd ofServicing. This phenomenon,
where a service replaces a product, is presenndrthe society, and such transformations
have already been experienced in several industreag in close relation to thgharing
economy (Collaborative Consumption). (Fritz 2014, n.paBy harnessing collaborative
modes of production and consumption, the sharingn@ny has already significantly
impacted several other industries and business Isyaaled is currently challenging dominant
logics within the field of transport. (Holmbergadt.2015, S.11) Well-Known Examples are
start-up business like Spotify or Netflix, accessifor millions of subscribers at one time
through a monthly subscription, or popular lodgsegvices like AirBnB that are completely
changing the hotel industry. (Finger et.al. 2015) S

Servicing and the sharing economy are considereetonore affordable and to preserve
natural resources, since fixed costs are distribtdanultiple users and managed by a service
provider. This proves to be a more cost effecting efficient solution for a great number of
people, evidenced by the growth in demand for sehices. (Burrows et.al. 2014, S.15 &
Holmberg et.al. 2015, S.11f)

Since its uptake, the idea of collaborative congionppenetrating almost every aspect of
one’s life, changing the way people consume andhipgsowards a shift from ownership to
access and utilization. (Cubic n.d., S.3) Especidlé young, “digital” generations will put a
greater emphasis on flexibility and on-demand sessiand thus be more open to shared
services. (Oliver Wyman Group 2017, n.pag.)

That’'s where the possibility of, e.g. shared-mdpsiervice could radically transform the way
people move around a city without building a singkad — just as we are already seeing
companies like e.g. Airbnb transforming the apphoticaccommodation without building a
single hotel“They don’t own any buildings at all, they writed® but they’'ve changed the
way the fabric of the city is working. Uber doesovtn any cars, but they're changing the
nature of mobility. (Moss 2015, n.pag.) As far as the transport seidt@oncerned, these
trends appear, especially in urban passenger weasipn, in the form of car-sharing,
carpooling, ride-sharing and bike-sharing. Todagvélling by a public transport means is a
service. However, the use of public transport sewias an entirety is not, yet. (Konig et.al.
2014, S.11)

2.2.2 Technological Developments

Amongst the major trends that are influencing ttamgport sector, the introduction of the
Information & Communications Technology (ICTs) m@ng the most prominent ones.

Digitization of society will be one of the most ionpant enablers for a different and more
widespread consumption of Mobility. Bringing Molbflito the customers is made possible by
the simultaneous availability of multiple techndksy such as wireless broad-band,
smartphones or tablets, and location-based seragegll as connected cars. (Hietanen 2014,
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S.1f) Further, this will facilitate the integratioof services and people, which forwards
sharing and the usage of services (VDV 2013, S.5)

Mobile devices The increased penetration of smartphones andgsi¢odnternet allow users
to access information anywhere, connect, and befiefn practical applications helping to
facilitate the exchange of information on the gma® mobile devices can even be referred to
as "mobile offices". (Holmberg et.al. 2015, S.12J&L London Institute 2015, S.10f)

Moreover, new applications have continuously beémduced, offering “Intelligent” journey
planners, which use live information about congestdisruption from accidents and the like
to suggest the best route, are proliferating. (benomist Newspaper 2016, n.pag.)

Platforms are the online systems that enable the serviciriga transport. They are essential
for users to participate and exploit the excesac#pin transport. Platforms can aggregate
individual assets in order to create enough cagrstst and reliability for the users. With a
certain degree of standardization (e.g. billing asdr information), platforms can be easily
replicated and new applications found. (Holmbergle2015, S.12)

Big Data Analytics. The value of data and information being generatdt be crucial.
Transport data, data infrastructure and physieaisport infrastructure will together compose
the essential platform for mobility services. (lie¢n 2014, S.1f) Analysis can support much-
improved decision-making as well as generating maarket opportunities by creating
completely new products and services not previoagfjlable. (Burrows et.al. 2014, S.13)

Universally available Internet has helped faciétabiquitous data capture and allow robustly
interconnected systems to surface throughout uaasportation networks. The presence of
rich and real-time-data will have a tremendousatfte the personal mobility sector. (UCL
London Institute 2015, S.10f)

In-vehicle connectivity: Software will play a critical role in optimizingaific flows. The
broad adoption of in-vehicle connectivity, eith@raugh the mobile phone or through an
embedded system and screen, is opening up possgibrivers get detailed, user-generated
real-time data, enabling them to avoid bottleneeksle cities can use information on traffic
conditions to respond to emerging situations. (Bowdt.al. 2015, n.pag.)

Autonomous Driving: The future will be decisively influenced by autormums vehicles (also

referred to asdutonomous caf's "self-driving cars or "driverless car§ as they represent

the latest technological evolutions in the autowetndustry. (Heikkila 2014, p.31) We have
already seen rapid advances in the “connected darievations that integrate

communications technologies and the Internet omg$ito provide valuable services to
drivers. Further breakthroughs are advancing theodoction of autonomous vehicles;
increasingly, daily news expect that driverlesssocaill soon become a commercial reality.
(Corwin et.al.2016, n.pag.)

Automated cars could potentially greatly contribite cost savings in transport, as the
organization of transportation services, such as aod taxi services, would be more
affordable without staff costs. In case servicedpation costs would become lower, service
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fees could also be decreased. Further, autonomhotiag could also increase the carrying
capacity of roads because vehicles would be ableateel closer together and at higher
speeds. This could result in increased use and phaductivity and contribute to the solution
of urban air pollution and congestion problems.ikkigd 2014, S.31) By reducing the human
factor behind the wheel, autonomous vehicles coutdccidents as well. (Bouton et.al. 2015,

n.pag.)

Electric Mobility: Car makers are investing billions of dollars tangrmore electric vehicle
models to market. With sales leaders Tesla, GMsatisand BMW threatening to run away
with the EV market, other companies are playingltaip. Market research predicts that
annual sales of battery-powered electric vehickegs] and hybrids will increase and that
electrification could penetrate certain market segts. This dynamic could be stronger in
cities, where driving distances are shorter ancpleeare less worried about running out of
power. (Bouton et.al. 2015, n.pag.)

It's easy to understand why Electric vehicles w#l an important part of the mobility of
future. In fact, EVs may be able to compete diseetlth petrol-driven cars on cost a lot
sooner than expected. Longer-range, affordablarelears that operate solely on electricity
and are capable of traveling more than 300km orharge. Plug-in hybrids, capable of
operating either on electricity or gasoline, asoajetting better. (Hwang 2016, n.pag.)

In Addition, the Lack of charging stations—so-cdlleange anxiety"—will be a lower barrier
to wider EV use than today, since Utilities and pames are doing efforts to increase the
number of charging stations at workplaces, apartroemplexes, campuses, transit stations
and other public gathering places. (Hwang 2016aq)p

2.2.3 New Mobility Services

New Start-Ups are thinking mobility in a new way: The uptake of the sharing economy
and technological innovations are opening up neacepfor market entry. Today, the
transport sector is being opened up by a myriadstaft-up companies exploiting new
potentials and disrupting long-established commaraed practices. By the creation of
innovative new products and services, making trariapon will become more multimodal,

on-demand and shared, increasing consumer chotte@menience (Burrows et.al. 2014,
S.15 & Bouton et.al. 2015, n.pag.)

Car-sharing-, Ride-hailing- or On-Demand-Shuttlessises are already at work in hundreds
of cities around the world, enabled by smartpharesbacked by substantial venture capital.
Especially Ride-(or E-)Hailing is dramatically réwtionizing the on-demand industry, with
the limousine brokering service Uber as the modt-kvewn example, covering the taxi-
segment and now starting to offer services vergelto public transport. (Hannon et.al. 2016,

n.pag.)

Which of these mobility services and underlyingibass models will survive and scale up
remains to be seen. The Key for viability and scgdef mobility services is the sustainability
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of economics — providers have to ensure that opgrakpenses and services are competitive.
Since the Consumer will be choosing from a rangemifons; convenience and cost will
therefore be critical factors. )It is expected ttet market will weed out services that fail on
those counts. (Bouton et.al. 2015, n.pag.)

The impacts on existing industriesThe basic understanding of roles will change assalt

of the shift from ownership to usership, and therawcreasing range of mobility and
transport technologies. The various permutationsaofsharing, car-pooling and ride-hailing
pose a big threat to vehicle manufacturers’ sdtstablished players need to be aware that
their current competitors may not be their mostgdaous competitors of tomorrow. Market
participants know this as the risk of substitutaomd start to re-think their business strategies.
(Fritz 2014, n.pag.)

The most traditional carmakers are already busdynventing themselves as mobility
providers, by investing in e-hailing and On-Demasaivices. Some others have launched
mobility services, especially car-sharing, of theeim, like Daimlers Car2Go, Ford’s GoDrive
or DriveNow by BMW and Sixt. (The Economist 2016yay.)

2.2.4 New Approaches towards Mobility

The transport sector is at the start of a majongbabeing disrupted by the sharing economy,
new innovative technologies and upcoming new miytdlpportunities. This leads to the need
of a new way of thinking in society as well as lne tplanning and organization of mobility
perception and provision (both by users and prasgijde transport sector.

Due to the problems and challenges set for urbahilityo(congestion, time loss,...), the
economical and environmental issues as well asdbm@l changes, most developed countries
are reaching peak car, provoking changes in consheteviour. The collaborative economy
and technological developments jointly enable qusts to be more selective. There is an
increasing trend that people are disengaging thiessé&om their routines of choosing travel
modes twards a more flexible and multimodal behavi (Burrows et.al. 2014, S.28 &
Heikkila 2014, p.32)

Likewise, governmental and political visions aréftsiy towards new priorities in transport
planning. The old-established design approach cbeldeen as mobility-based, in which the
lack of infrastructure capacity was countered byaexling road network, has strongly
contributed to car travel. The purpose will no lengpe to improve the transport system by
doing more or building more capacity, but by doihipgs in a smarter way. (Hietanen 2014,
S.1f) The modern paradigm is shifting to a moreeasebased view, concentrating on creating
access as the fundamental way of aim of traveliki¢lé 2014, S.32)

Thus, the Transport Sector is re-defining itselfpviding the means to a more flexible
mobility. The focus is shifting, from solely prowid) (urban) transport networks (i.e. buses,
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trams, trains or infrastructures) to what mobil#gtually means, focusing on what people
require and where the supply is needed. (Burroves @015, S.27 & S.28)

More modes will be considered as an integral padmintegrated transport networks. As
alternative mobility services start to expand, itradal transport modes (such as bus, train or
tram) become more blurred. This will be reinfordgdcustomer demand for flexibility that
will see more emphasis on switching between modesval as using the collaborative
economy to greater effect. (Burrows et.al. 20137%5.

Public Transport Operators have to perceive altermanobility services (such as car-renting
or Ride-Sharing companies) rather as complimentarsport solutions than as unwelcome
competition. Rather than competing, it will be d¢aldo increasingly look into ways for
private players to be an equal partner in shapgirgyfuture. (Cubic n.d., p.5 & Goodall et.al.
2017, n.pag.)

In Addition, due to the rapid evolution and everregignificant applications of the ICTs,
boundaries between the different transport modeslaout to disappear: a new data layer will
create an intermediate level between the diffene@dns of transport and their users. For the
user, the focus is therefore no longer on the nuddigansportation, but on mobility. As a
consequence, mobility will increasingly be seenaasinformation service with physical
transportation products, rather than a transporigtroduct with additional services. (Finger
et.al. 2015, p.2)

Just as the service-orientation, transport willnbere centered around the customer rather
than as a provision to the customer. This is agued shift in focusing on the User
experience, brought about by the increased infoomatas well as a more open-minded
attitude of the customers towards new mobility m&s. (Burrows et.al. 2015, S.27) The
widespread impact of social networks is leadinguber to take a more dynamic, pro-active
role as a developer and data producer in the taahspstem. Instead of being pure recipients
of a service, customers will contribute to the miation available and to the quality and
reliability of the service on offer and hence depeh sense of co-ownership of the service
(European Commission2014, p.3)

Finally, a clear shift towards an integrated, wh@erney approach can be recognized.
Customers start to perceive transport as a whdigonk and to understand the full range of

opportunities available in a more seamless mariiare will be a clear and growing demand

for easy journey planning options as well as thamseof purchasing these options. These
journeys must be available more flexibly and thiitglio make them on-demand is opening

up the market to alternative services and prodtitdé meet the expectations of users.
(Burrows et.al. 2014, S.11 & p.28)

Traditionally, the focus of the transport sectois Haeen about the provision of a clear,
established range of transport modes, with fixextgd and timetables. It has been for the
customer to purchase and use these services bytheicalculations and try to make them fit
with their own individual requirements and preferesr However, that offer is very
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fragmented and impersonal — there is little effortailor the service and to integrate it in a
way tailored for every customer. Passengers alviegk to plot their whole door-to-door

journey, with the ‘last mile’ element always seegtynbeing outside of the system and
therefore requiring riders to plan, book and pgyasately for each leg of the journey, making
the systems troublesome and frustrating to userr@iss et.al. 2014, S.3 & Cubic n.d., S.5)

Hence, there is a value in bringing seamless iategr to customers across their entire
journey. With an integrated mobility approach aaié, mobility will be truly more of a
service than a single transportation solution. (Bws et.al. 2015, p.11) This new thinking,
often referred to as “Intelligent Mobility”, is rafly developing, as governments, transport
authorities, businesses and customers start t@exgie huge potential for unlocking major
opportunities and improving a wide range of outcerbg exploring the feasibility of new
integrated transport models. (Burrows et.al. 2@BL4,& ITS International 2017, n.pag.)

The current organization of the transport indusivigh separate organizations for the various
modes, does not reflect how individuals think abant plan their journeys. The lack of
flexibility, dealing with network disruptions ande complexity of using a variety of transport
modes (i.e. different payment methods, subscriptidack of integrated information etc.)
discourages many people from using them. (Burrotvsale 2015, S.17 & UCL London
Institute 2015, n.pag.)

Mobility as a Service (MaaS) can be identified ae of the most promising concepts, coming
about from a very real need for more intelligerdngport solutions. By providing an
integrated service for customers, the task of mgitustomers to their destination can be more
flexibly delivered. (Burrows et.al. 2015, S.19)
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3. THE CONCEPT OF MOBILITY AS A SERVICE (MAAS)
3.1 Idea of MaaS

The Concept of Mobility as a Service is based @pecific mobility service that seamlessly
combines various transport options together ingingle intuitive mobile app. It combines
options from different transport providers into emgée mobile service, integrating the
payment of services and trips, thus removing thesleaof planning and one-off payments.
(MaaS Global n.d., n.pag.)

E MOBILITY AS A SERVICE
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Figure 2: The Maa$S Concept
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(Source: MaaS Global n.d., n.pag.)

MaasS Alliance (2016, n.pag.) says thatthe key concept behind MaasS is to ‘put the users,
both travelers and goods, at the core of transgervices, offering them tailor made mobility
solutions based on their individual needs. Thismsdhat, for the first time, easy access to
the most appropriate transport mode or service bdlincluded in a bundle of flexible travel
service options for end users’.

The Idea is relatively simple, yet revolutionarynidling different transport means, public
and private, into one easy-to-use package for metoThe service is provided to customer
over one single interface of a mobile applicatierwhich booking and payment are included.
(Hietanen 2014, S.1) Once a route has been chdésenservice makes all the bookings
needed, as well as ensuring that hire vehicles@adable and public-transport sections are
running on time. Costs will be displayed for eveption, making clear the trade-offs between
speed, comfort and price. (The Economist Newsp2p#&8, n.pag.)

The distributer would design customized mobilityckeges allowing different volumes of
usage of various transport and mobility servicEsder et.al. 2015, p.3) The packages would
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cover a range of fees from the different transpwoties, and users wouldn’t need to manage
multiple passes, fees, or payment modes. (Vale ,20.8) They will be charged per trip or a
monthly fee for a limited distance. The monthly demay vary depending on how much
transportation is needed or for instance, basedime or comfort level. (Fountain 2016,

n.pag.)

For extra convenience, MaaS can include other vallged services like deliveries for
groceries or restaurant meals. It allows peoplgotplaces and live their lives with more ease
than ever before. (MaaS Global n.d., n.pag.)

MaaS Global (n.d., n.pag.) describes the MaaS girias a carefree, environmentally sound
alternative to owning a car. It means a completetmobility in all life situations by giving
users a service level promise. From office commtaeseekend getaways, daily travel will
be managed in the smartest way possible, workingheubest option for every journey”.

3.2 Conceptual definition of MaaS

Since Mobility as a Service is a relatively new ogpt, only a handful of pre-/case studies
exist. This is why it is difficult to give clear te@rpretation of the term Mobility as a service,
since a commonly agreed definition doesn’t exist lewever, the lack of a clear definition

of MaaS may also be considered good since thepioatagion sector is in a deep transition
where a definition one week may become obsolete¢txé The current innovativeness level
in the MaaS domain is high and actors and rolesrgmod change almost on a daily basis.
(Holmberg et.al. 2015, p.7 & p.21)

Nevertheless, it seems to be important to takeok &b various approaches to explain and to
define the scope of the term Mobility as a Sendnd to develop a clearer understanding of
its main ideas. This might be useful to spot anchighlight the most important MaaS
elements.

Following the statement of Holmberg et.al. (201%.)p it is indeed not easy to completely
discern which services concretely fall into the agpt of MaaS. Some approaches include
already “simple” mobility services like Uber, otBestart with extended travel planners while
yet others claim that MaaS is equal to a combinetility service (CMS), i.e. that MaaS
provides a mobility service based on a platfornrmoidtiple and different modal services like
public transport, taxi, car sharing, bike sharitgy e

As Mobility as a Service is seen as one of the npsimising initiatives, it is often
misinterpreted and equated with every service fikethe concept of mobility. This is how
MaaS is understood as a common, collective termnfoovative mobility services (such as
mobility services), such as car and bike sharingredemand services. However, MaaS has
more to be understood as a further evolutionamyestd Intelligent Transport Systems (IVS),
which as integrated mobility offers a certain tygarency in tariffs and ticketing in the sense
of a service-oriented payment and the associatkalgbi(FIligge et al., 2016, p.211 & p.228)
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MaaS-Approach of Swedish Viktoria Institute

In their report, Holmberg et.al. (2015, S.21ff)traduce a model in which they describe
different types of mobility services that are enregg The most important distinction of what
their report describes as Mobility as a Service thie approaches to the Concept as an
Integrated Public Transport Systeamd as arCombined Mobility ServiceBoth of these
versions are often referred as MaaS-services.

Integrated Public Transport Systems aim at desggpublic transport in a way that it can
easily integrate other mobility offers (e.g. caashg, bike sharing, taxis, etc.). (...) Similar to
the extended multimodal planner, the idea is thatamers should be able to plan, book, and
pay for the whole journey with several transportde®in one service and thus to purchase
the best mobility offer for their specific trip kb on real time transport data. ((Holmberg
et.al. 2015, S.7 & S.23)

Combined Mobility Service are meant neutral thiedtp, so-called Mobility Operators, that
offer a wide range of combined mobility options aofter it to users based on subscription
and unified invoicing, possibly also with some foafnrepackaging of the included services.
CMS is also supported by some form of digital ifstee for the customer. (Holmberg et.al.
2015, p.22f)

The main difference is that through Integrated utsthnsport represents mainly a technical
integration which simplifies the shift between meder a single trip. In contrast, through the
provision of a subscription and a re-packagingiofuded services, CMS is both of a business
model and technical platform, which draws its pgadfility on the reduction of privately
owned cars. Hence, Combined Mobility Services (CM&)Id be referred to as an important
subset of Mobility as a Service. (Holmberg et.8ll2, p.22f)

Approach of the Finnish Transport Agency

Despite the vast interest to MaaS, the Finnish gpart Agency states that there is no
commonly accepted definition for it, which has tedifferent interpretations of the term and
the scope. Technically oriented descriptions of $leelate to intelligent traffic, new transport
technology and business models changing the rdlpsldic versus private organizations and
financing. Further descriptions include the expagdiange of traffic and mobility services,
service packages, digital informational servicesytimodal and seamless transport chains,
environmental issues, as well as changes in consemavior and sharing economy.

The line between the different viewpoints is vaga®,none of them seems to be incorrect.
From the user’s viewpoint Mobility as a Service, d%a is a bundled market offering for

consumers, providing one or several mobility-relagervices for easy and reliable travelling
(Finnish Transport Agency 2015, S.9)
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Approach of the MaaSiFie project consortium

Following the idea of the MaaSiFie project consorti(Konig et.al. 2016), another useful
approach is to list and review a number of defams of the MaaS Concept given by different
sources. A part of these have also been founckititdrature review for this work.

Sampo Hietanen (2014, S.1) sees MaaS as faobility distribution model in which
customer’s major transportation needs are met awee interface and are offered by a
service provider. Typically the services are buddigo packages — similar to mobile phone
price-plan packages. The central element of Meafdires a mobility platform that offers
mobility services across modes”. (

Atkins Mobility explains that MaaS offerstie provision of transport as a flexible,
personalised on-demand service thategrates all types of mobility opportunities and
presents them to the user in a completely intedratanner to enable them to get from A to B
as easy as possible” (Burrows et.al. 2015, S.19)

Sonja Heikkila (2014, S.8) defines MaaS as System, in which, a comprehensive range of
mobility services are provided to customers by titglmperators. These mobility operators
are companies that buy mobility services (i.e. sfmort like public transport, taxi, car
sharing, bicycle etc.) from service providers, amahdles them in packages for an easy
customer services”.

The UCL London Institute (2015, S.11f) for their part say that Maa§anhds for buying
mobility services based on consumers” needs insieadying the means of transport. Via
MaaS consumers can buy mobility services by usisggne single platform and a single
booking and payment. The platform provides an mtetal journey planner (...combinations
of different transport modes, such as car-sharicay, rental, underground, rail, bus, bike-
sharing, taxi), a booking and single payment metfsaahle payment for all transport modes)
and real time information”.Therefore, the UCL London Institute says tlitaaS offers
door-to-door seamless mobility service, which usens use either as pay-as-you-go or they
can purchase mobility packages based on their famitleeds

Schweiger (2016, S.1fytates that the most important characteristic wifte MaaS from
other Mobility Service is that MaaS concept inclsidee provision of “packages” bundling
transportation services for the customer, typicalty a monthly basis. Further, MaaS is
expected to be operated by one entity, which caa jeblic or private organization. While a
simple mobility management can be performed by amganization, these is, in contrast to
MaaS operators, not necessarily responsible footremg financial relationships with
transportation service providers.

Finally, with their definitions and viewpoints toves Mobility as a service, thilaaSifie
Project Consortium tries to determine an own definition for the agmo to the MaaS
concept. Hence, they consider Mobility as a Sendsean Integrated mobility solution,
offering multimodal and sustainable mobility seedacaddressing customers transport needs
by integrating planning and payment on a one-stoppsprinciple, (...J. (Konig et.al. 2016)
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3.3 Core elements: Integrated Parts of MaaS

The review of the definitions allows a scanning ‘ianportant and crucial factors for MaaS”
identify factors that have a high probability foeibg relevant more broadly for the Maas
phenomena. As a result, following the aforementioapproaches to the concept of Mobility
as a Service, the following components can be ifieshias important and integrated parts for
the deployment of MaaS concepts, creating a rezabte identity for Mobility as a Service
and defining a concrete frame for the concept.

» Service provision by a Mobility Operator
* Combined Mobility: Integration of all means of tsgort (Public Transport, Shared
Mobility, Autonomous and Electrified Mobility)
* Mobility Platforms, including Multimodal travelenformation
* One-Stop-Shop
= Integration of planning, ticketing and payment
= Mobility Packages
= Special offers, discounts and frequent customegraras

A strong focus is especially placed on the integnabf different transport modes with the
aim to bring people to use more alternative trartspmdes instead of only using their own
private cars. Further, available ICT Technologyseen as major preconditions as well,
providing new mobility service concepts to the mgjve end-users. This opens up
opportunities for the provision of multimodal tréeeinformation and an integrated One-
Stop-Shop. (Konig et.al. 2016, p.10)

3.3.1 Combined Mobility

Public Transport: A highly effective MaaS is based on flexibility arad high level of
convenience. Combined Mobility, meaning offeringtegrated mobility services, is
considered the only viable approach to form a cetephnd coherent mobility solution that is
able to compete with the private car in terms ekithility, convenience and cost-structure.
(UITP 2014, n.pag.)

Even if Combined Mobility is considered to be theyko an integrated mobility offer, the
VDV (2013, S.4) emphasizes that an efficient pulblansport remains the key element of
every mobility strategy, since it is a sustaingtlblic service, having the broadest customer
base. Public transport is the most efficient solutn terms of capacity and will continue to
outperform all other modes in the efficiency of thge of space for moving a maximum
number of people. (UITP 2016, S.3)

Yet, since public transport is excessively strusdi it is not able to meet individual needs in
terms of flexibility. In order to provide suitablend individual mobility services, public
transport needs to be complemented by various iaddit mobility services. Merely these
services together are able to fulfill customer segod compete with the possession and usage
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of private cars. (VDV 2013, S.4) There will alwagscur situations where car usage is not
only necessary but also justified. In these situetj car-based services are the obvious
solutions that complement public transport as thfésr the benefits linked to the flexibility of
the car. (UITP 2016, S.2)

Yet, alternative mobility solutions cannot proviasubstitute form of transport for the bulk of
mobility requirements. It is obvious that they am@t going to cover the main part of the
citizen’s trips, but they provide the key to less ownership and in aggregate less car use.
(UITP 2016, S.3f) Whilst walking, cycling or sharetbdes are excellent in complementing
public transport in providing a door-to-door traogpoptions, they do not have the capability
or capacity to meet citizens’ mobility needs orveotraffic congestion on their own. (UITP
2016, S.4)
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bus, metro. Rent-a-bike
. Shared taxi Rent-a-car
Dema_l_r:{aﬂnl:j;;e:ton e (e-)Car-sharing

(e-)Bike-sharing

Ride-sharing/ (e-)Bike
ca r|:|-0c-||n.g
(private or
corporate) Pedestrian
Chartered services (self-driving) Car

Figure 3: Combined Mobility Offers

(Source: UITP 2016, S.2)

Shared Mobility: A broader mix of mobility services is the key toeevmore complex and
intense mobility needs. Therefore, new demand-respe and shared mobility solutions
form an integral part of MaaS, aiming to provide iategrated combination of different
sustainable mobility services that most effectivetyllenges the flexibility and convenience
of the private car. There are range of alternatiadility solutions, such as ride-hailing apps
(e.g. Uber), car-sharing (e.g. Car2Go), ride-slypapps (blablacar), taxis, bicycle and bike-
sharing, car-pooling or demand-responsive transfdiTP 2016, p.4 & p.7)

The Sharing Economy appears in the transportats@esor especially in urban passenger
transportation, in the form of car-sharing, cardpap ride-sharing or bike-Sharing services.
All sharing opportunities applied to the transg®ttor are summarized as “shared mobility”.
Access to shared mobility is facilitated by ICT Trologies, especially by the provision of
smartphone or web-based applications. Some shaongepts integrate already booking,
reservation and payment of vehicle rides. (Konigle2014, S.11)

In addition, a range adn-demand transportation serviceemerge, often combining shared-
mobility and Ride-hailing services. They can bensag ‘an advanced, user-oriented form of
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public transport characterised by flexible routiagd scheduling of small/medium vehicles
operating in shared-ride mode between pick-up amdp-@ff locations according to
passenger’s neet$schonig 2016, n.pag.)

Autonomous and Electrified Mobility: In Addition, MaaS offerings in the future will like
incorporate autonomous vehicles. Although auton@nahicle technology is still in the
pilot stage, it is looking promising. However, driless technology is not yet ready to run on
a mass scale, and there are a number of complicsgeds to work out, such as regulations
around safety, liability, data use, and privacyll,3eloitte estimates that by 2040, up to 80
percent of passenger miles travelled in urban azeakl be in shared autonomous vehicles.
(Goodall et.al. 2017, n.pag.)

There are many pilots for driverless connectiompéd and expected to be launched. Most
major car manufacturers are starting to developedess cars; for example, Ford and BMW
have announced their intention to mass-produce flitonomous vehicles for ridesharing.
Similarly, Uber is testing its driverless cars iitdburgh and Singapore has begun testing a
very limited driverless taxi. (Goodall et.al. 20h7pag.)

What is more, is that electric mobility will be artegral part of combined mobility solutions.
Even with low oil prices, it is stated that theulg for electric vehicles is bright. Plummeting
battery prices, longer-range models, and more am@rgtations are driving forward electric
vehicle sales. (Hwang 2016, n.pag.) Electric aral-¢ell powertrains tend to offer greater
propulsion for lower energy investment at lower €sion levels. (Corwin et.al.2016, n.pag.)

Electronic Vehicles (EVs) have gained importancéhasworld looks for ways to reduce the
carbon pollution and oil dependency that fuel daoge climate change. Studies found out
that widespread electric vehicle use could contelta a cut of carbon pollution in an amount
that is equivalent to the emissions from 100 mmlljpassenger cars. Further, it also would
reduce other harmful pollution, such as ozone amrtiqulate matter. (Hwang 2016, n.pag.)

In order to become really attractive, the differsnstainable modes need to be coordinated,
planned and delivered in an integrated way. Fromhgsical perspective (coordinated
network planning, stations, urban planning) bubdism an information perspective, trough
a one-stop-mobility shop acting as personal mgbaissistant offering travel information,
booking and ticketing. (UITP 2016, S.7)

3.3.2 Mobility platforms

Integrating the transport system as a whole in rotdeconnect up the various modes of
mobility and all related information is one thinghe other thing is to provide a simple,

integrated platform that offers mobility servicesass modes. (Burrows et.al. 2015, S.21)
Therefore, Mobility platforms constitute an intelgelement for the implementation of

integrated mobility solutions such as MaasS.
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A mobility platform could be considered a virtualarket place for transport services.
Currently these are for the most part distributedatly via their producers. Once it becomes
lucrative, producers will take their product to tharket instead of distributing it themselves.
Comparisons can be made to booking platforms ieratbctors (e.g. airline tickets). (Finger
et.al. 2015, p.7f)

Mobility platforms shall enable the integrationtbé transport modes and thus the possibility
for customers to purchase “mobility packages” grana defined volume of access to public
transport, shared mobility or other demand-resp@nsiobility solutions. (Finger et.al. 2015,
p.1) Hence, the role of data and information wéldyucial; transport data, data infrastructure
and physical transport infrastructure will togethesmpose the essential input for a
multimodal platform for mobility services. (Schord§16, n.pag.)

Open Interfaces

The customer expects a single, open interface wikiclonnected with the whole network in
order to easily understand their options for anyigaar journey. (Burrows et.al. 2015, S.21)
Open interfaces are required to include accesgatosport modes, timetables, real-time
location information and payment systems. The fulhg are listed the most important
components of an interface, to offer a seamlessitedrated transport service. (Hietanen
et.al. n.d., n.pag.)

Multimodal Traveler Information

Multimodal Journey Planner

* One-Stop-Shop

= Booking System

» Integrated Ticketing

= Payment Solutions for all transport modes alongpachain

The design of the services and interface makeslitfexence. Similar to app design the user
interface needs to be compelling. Barriers andstiolels need to be low. Examples of
thresholds are to stop the service or modify thHesetption. Mobility-as-a-Service is about
gaining control over the cost and efforts. (FIUgga6, S.213)

Integrated Journey Planner

The customer is provided with a dynamic journey aggmment service that keeps the user
informed in real-time. Based on literature revietlve following components should be

included in an integrated journey planner (Burretsl. 2014, S.14 & Datson et.al. 2016,

S.12 & Holmberg et.al. 2015, S.130 & UCL Londontitnge 2015, S.52f):

* A personalized Journey planningservice, which allows a customer to plan their
journey based on their personal preferences -timg, cost, comfort, convenience.
» All transport modesavailable are considered in planning a routehdfé are multiple
operators available for one mobility service (egr-sharing, taxi, ...), the journey
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planner is able to recommend the “best” option dase the preferences of the user
(budget, modes,...)

* Location and navigation servicescan help people undertake their journeys more
easily.

* Aninteractive map, offering a full coverage of locational informatiéor all transport
modes and stations. User can be informed aboubandistances, durations and
directions to a particular station

* Price and Fare Information (e.g. prices of individual modes and total jourpeige)
is are available to support the user’s decisiontn®y sections that require advanced
booking can be identified.

* Live and available travel information with nearly all transport providers having
their own services to provide customers with beittéormation at the point of use.
Suggestions about viable alternative modes or sowik be provided to tackle risks of
any delays, cancellations and other unexpectedumtions in order to maintain
transport efficiency.

Multimodal traveler information

With the evolvement of ICT technologies (web-ang-apsed) leading to growth in highly
personalized information and transportation sesyiceultimodal traveler information service
is an important factor for smart and seamless tlmaleor mobility integration. (Konig et.al.

2016, p.12f) Multimodal information allows propertérchange facilities to be effectively
identified and properly planned. By incorporatingplrtime traffic information, it allows

passengers to take predicted delays into accouadttfaus improves the reliability of their
journey. (European Commission 2014, p.2)

Providing travelers with accurate real-time infotioa before and during the journey is not
just aiming at providing benefits like reduced 8port costs to individuals, there is also
possibility to enable more efficient transport netkv operation. Multimodal Information is
therefore a key for the integration of differeratrtsport modes on a digital level as well as on
an organizational level. Under these circumstameekimodal traveler information provides
the basis for the deployment of MaaS service cascédonig et.al. 2016, p.12f)

There already exist different locally and / or oatlly available traveler information services,
yet they still remain very fragmented in what tha&ffer, in regards multimodal transport
information, sharing or ticketing features, there ery similar ICT technologies being used
for different applications. (Konig et.al. 2016, pfjl Some services incorporate for instance:
real-time information on PT (public transport) sdhkes, routing information for different
transport modes, including journey times, fares And even in some cases information of
sharing facilities. In this respect, the Europeam@ission is fostering the connection and
integration of different multimodal traveler infoation service on a cross-border level as
well, in order toprovide a harmonized and seamless routing infoonatin the European
network. (European Commission 2014, p.1ff)
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3.3.3 One-Stop-Shop

The following service features are included undee ttermination “One-Stop-Shop™:
Integrated Ticketing, Reservation / booking, paytreerd enforcement / combined billing.

Integrated Ticketing

Fligge et.al. (2016, S.139) use the termActount Based Ticketing or Smart Ticketing
within the discipline of Intelligent Transport Sgats (ITS), referring to a user-dependent and
subscription-based billingsmart Ticketing as important factor for seamless transport system.
In most cases different modes of transport prowddéerent pricing schemes for tickets,
therefore a combined and integrated ticketing migintady ease the access of different
modes of transport. (Konig et.al. 2016, S.12)

There already exist new forms of electronic tiakgton mobile devices (smart cards, mobile
phones etc.), integrating and combining all tramspwethods on a single ticket is the natural

partner of full availability of multimodal travehiormation and planning services. (European
Commission 2014, p.3) A smartcard can serve asdleeticket to access mobility services.

As the technology becomes more mature, smartphcarede used as the sole ticket instead
of a card. In this case, the smartphone would barsed in the same way as a smart card
would be to access the modes. (UCL London InstR0tEs, S.54)

However, it could be augmented that Integrated &tidg though is not necessarily about
having one ticket for the own journey but havings dwallet’ for several tickets. By creating
a link between Travel Information, Journey PlanniRayment and Smart Ticketing the
customer experience consistently meets their higbkgpectations, which can foster co-
modality and intermodality. (Kénig et.al. (20161p)

On the other side, a compldieketless travel would be an even more valuable incentive to
encourage travelers to combine several forms abpart. This boosts the ability to travel by
multiple modes of transport, while only needingptochase one ticket for the whole journey
and getting access to all transportation modesinedjfior any given journey by only using a
sole smartcard or smartphone. (European Commisaid®, p.4 & Goodall et.al. 2016,

n.pag.)

Ticketing as a MaaS Component especially requinésgration with other MaaS Service

components in order to be effective. Ticketingustjone step in the “Seamless Customer
Travel Experience” within MaaS concepts. From thigéial Journey Planning through Fare

Selection it must be possible to customers to sessndccess Ticketing through the users
preferred distribution channel, using the identjyrse or tickets in their preferred wallet

wherever accounts and payment methods are estdl{sty. via credit cards, debits etc.). In
this respect annual / seasonal / monthly cardswaeticket solutions and reservation will be

under the same umbrella term of ticketing. (Kéetigl. 2016, p.12)

Therefore, Ticketing could contribute to the overalprovement of the transport network
level of services, image, accessibility, with thaimaim to facilitate and/or increase the use
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of alternative transport and so contribute to theerall political goal of developing a
sustainable transport policy. (Konig et.al. 2018,2%

Booking / Reservation

The booking system follows the journey planningystajiving the user the ability to choose a
mode and to execute a required booking or reservdg.g. seats on public transport, car-
sharing, taxi). Prices and fares are presentedhegouser, so that they can make informed
decisions when booking over certain companies. Ibest case scenario, they receive a
“booking complete” message with the informatiortlod seats / car / taxi so that the travelers
are informed prior their journey. In addition, #hicles are equipped with GPS devices, it can
also be possible to locate the booked service.

However, it must be clarified that sufficient traviexibility is still guaranteed since not all
parts of a journey have to be booked ahead andexjwred bookings are only for securing
usership. (UCL London Institute 2015, S.53)

Payment and Enforcement

The complexity involved in delivering a service ttlspans multiple modes of transportation,

with multiple providers, for a single, discounteatd has stymied many an offering. Many

fare structures are old and complex, with ticketsopemes involving zones, day tickets, a
variety of discounts/concessions, and fare ceilifigigs problem should be addressed so that
the public understands what it is paying for. Tbhatactless fares in London, for example, are
capped by daily and weekly rates, so that usersrngay more than the cheapest equivalent
ticket. (Goodall et.al. 2017, n.pag.)

MaaS offerings will likely need an integrated epneend version of pay-as-you-go, where
users pay for the entire trip and there is prigittggration across modes. A system may also
need to be put in place to manage physical gatiéls,pgrsonnel checking identification and
managing fraud. (Goodall et.al. 2017, n.pag.) Tofgther, it should be possible to make
Contactless payments using credit/debit cards, tsnzads, key fobs or other devices like
mobile phones. This system has been around forile vand now it's being used more and
more for transport too. (Schonig 2016, n.pag.)

MaasS offerings include two types of payment options

e The pay-as-you-go option works like most route-planner apps. A trip can be
organized as a single trip chain, but the user avthen pay, as they travel, separately
for each leg. The difference is that they pay thmle trip in one go, independent of
transport means. So if you need to take the thaia,and then a taxi in one trip, it's all
one payment, made automatically via your smartph@ehonig 2016, n.pag.)
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* Themonthly subscription enables the operator, either a public entity tiira party,
to “purchase” the services in bulk for users, amehtpass along a discount. Users
acquire and pay a monthly mobility plan suited teeit specific transport
requirements. They include all public transporti@m to cover everyone’s individual
needs. (Schonig 2016, n.pag.)

Since especially Mobility packages constitute apantant core element of Mobility as a
Service, the design of mobility packages is desdriturther.

3.3.4 Mobility Packages

The provision of different packages for differerset groups can be seen as a new market
approach. The customer makes a contract (a seexet-agreement) with one commercial
operator, who provides them with all the servick®sen and configured by the users,
depending on which suits best their current need(sg terms of contract may vary, and are
up to the customer and the operator to negotiabeveder, mobility packages (may) include
at least the following services (Hietanen et.al.,m.pag.):

* Inclusion and Use of all of all transportation mede

* Including transport related service (city logisfidsome deliveries, etc.

* Roaming in other cities and countries

» All fully accessible with one mobile tool, and ey#ring in one monthly bill

As already seen, the easiest way to think aboutilMopackages is to compare it to a mobile
phone subscription. Some users need loads of aiers do not but need lots of calls. Others
don’t want a contract but pay as they go. That'y wiobile service providers offer a variety
of plans and casual options. (Schonig 2016, n.gdg@aS works in a similar way, offering
different mobility packages to consumers, who sellee most appropriate one, opening up a
range of modes for easy use through one integesedce. (Bradburn 2016, n.pag.)

The concept is simple: pre-purchase mobility paekaip get better value for your money.
The whole service is built on providing the usethwas much flexibility as possible. The
price of each mobility package should be less #arh element would be separately in the
pay-as-you-go system; much like it works in othenviee industries. (UCL London Institute
2015, S.50)

The mobility packages have a fixed monthly pricel amclude various combinations and
“amounts” of transport modes. These amounts cadefieed either in duration, distance or
monetary terms. The denomination depends on theeamnts between the service providers.
The Users have the possibility to select the mogéalsle package for the current month and
change to another one if the transport needs changee future. Moreover, in order to
guarantee sufficient flexibility, users need to édke option to add further customization if
the chosen mobility package still fails to entiralgtisfy the needs (e.g. can add more taxi
service,...). Finally, if the user exceeds the preedfed “amounts” in his or her mobility
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package, he or she can use the pay-as-you-go ofaroadditional usage. (UCL London
Institute 2015, S.50)

4. CHANGES IN THE TRANSPORT SECTOR

4.1 Systemic Change

In the public discourse, MaaS is often regardedhas“the biggest paradigm change in
transport since affordable cars came into the ntarkeis being expected that MaaS will
change consumers travel and use different typeésan$port. MaaS will completely redefine
consumer ideas, moving towards a future where caensiwvould no longer have to rely on
their own car, but have the option to subscriba service that gives them far greater levels of
flexibility. (Cubic n.d., p.4 & p.7)

Mobility as a Service involves a shift in transpoiin from a fragmented system of
individual service providers and private car owhgsto a multimodal and holistic
transportation system. (MaaS Alliance 2016, n.p@gg vision is to see the whole transport
sector as a cooperative, interconnected ecosygti@widing services, reflecting the needs of
their customers and seamlessly combining diffemaeians of transport. The boundaries
between different transport modes are to blur eaglear completely. (Hietanen 2014, S.1)
Today, there might be several different transpooiviglers for each city, region or country.
All these transportation silos have different afiyzd have to be used to go around. The vision
is to aggregate these silos on an operator levalvitole solution, combining these offering
and allowing the customer “to roam” by using omega interface. (Kwang 2016, n.pag.)

Funding competition Roaming Service
between systems Multimodality Total management systems providers

Figure 4: From Silos to a uniform solution
(Source: Hietanen 2016, n.pag.)

In order to stay competitive with the usage of atévcars, public transportation needs to be
able to fulfill the individual mobility needs oftdens. Since the car cannot surely be replaced
with the few alternative transport modes which eugently provided, the service provision
needs to be contemplated with additional multimagilices. (Cubic n.d., S.5 & Heikkila
2014, S.12)
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To set the stage, a renewed organizational franmeisaronsidered essential in order to reach
efficiency gains and sustainability in the mobilggctor. However, Heikkila (2014, S.29)
states that the current organization of public gpamt provision does not sufficiently
contribute to a functional as well as convenienbility service ecosystem.

Heikkila (2014, S.65) suggests a possible systerhi@gnge that could take place in the
transport sector. This transformation assigns t acew level to the organization of the
service provision, which is the level of “Mobilitgs a Service”. The MaaS level would
involve the provision of the transport services th® customer via an interface. The
establishment of such a new “service level” requitee re-organization of the current
business structures, and thus the generation @waactor, the mobility service operators.
(Heikkila 2014, S.76)

Current Transport Scheme

Purchase and Transport
Subsidization Public Transport Planning authorities and other

transport service producers

State / Municipalities

- public transport
- driving (incl. private car)
- other separate transport services (e.g. for-hire services,...)

v v

Infrastructure Fleet
- owned and maintained by the state - private ownership
and municipalities - owned by companies that produce
- funded by general taxes and other transport services
payments, such as fuel taxes and - renting and leasing by companies
registration fees or individuals

Reorganized Transport Scheme

Purchase and Mobility as Service (Maa$)

Subsidization Mobility Operator
State / Municipalities - provision of a comprehensive supply of mobility services
- mobility operators
- user interface

v

Transportation as Service (Taa$)

Public Transport Planning authorities and other
transport service producers

v v v
Faa$S laaS Daa$S
Fleet as a service Infrastructure as a service Data as a service
Leasing and renting fleet Purchase of the right to use Purchase of Data

Figure 5: The transformation from the current transport service provision into a re-organized
mobility service provision

(Source: Heikkila 2014, S.65f & Hietanen & Sahald.nn.pag.)
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The divergent, originally separated transport s&wiwould be combined into practical
service supplies by the mobility operators. Henmgstomers would profit from an easy
accessible service supply, provided in form of clatgp packages. The mobility operators
would be commercial and thus, have strong knowlexgaser centric operation methods. In
addition, they would operate on a competitive miakad thus, strongly contribute to the
quality of their supplies. (Heikkila 2014, S.65)

The provision of transport services would be inTaahsport as a Service” (TaaS) Level. In
this Level, transport companies would produce ses/and sell them to mobility operators in
large amounts.

Transport services consist of service componenisghware the use of infrastructure, fleet
and data. As technologies evolve further on, theicance of data will increase and become
an important part of the services. The latter comepds could also be provided as services, as
that the legal rights established for their useyld¢doe sold to transport service producers.
Already by now, some transport companies, for exanipase their fleet. In this respect, the
implementation of the levels “Infrastructure asexv&e” (laaS), “Fleet as a Service” (FaaS),
and “Data as a Service” (DaaS) could be contenmglékéeikkila 2014, S.65)

Further a Revision of the purchase and subsidizgtocedures is vital for the transformation
of the transport sector. In the current organiratd the transport sector, transport services
are offered and subsidized separately. Municigalitand the state subsidize public
transportation through Public Transport Authoriteesd purchase transport services needed
(such as transport for students, elderly, or desdbtlirectly from transport service producers.
(Heikkila 2014, S.66f &S.76)

In the transformed organization, all transportai®offered and subsidized jointly trough the
Maas level, from where the funds would be distiouto the other levels. Such directing of
funding would provide latitude to service operatmrsnnovatively fulfill the mobility needs.
This way, funding could also be better directedoading to demand. Mobility services could
be purchased from mobility operators, who might ehdlie know-how to organize an
appropriate service supply for them, as well. Assthservices are currently accessible only
for some appointed users, through mobility opesatioey could be used by anyone. (Heikkila
2014, S.66f &S.76)

Furthermore, as the subsidization of public transporrently goes directly to the Transport
Authorities, it could be divided among the mobilggerators. The subsidization terms could
even direct the use of services and promote sadti@nservices. (Heikkila 2014, S.66f
&S.76)

4.2 Mobility Service Ecosystem

A Mobility Service Ecosystem is defined as a pcéti and attitudinal environment or
framework in the society which enables and promditesgeneration of mobility services.
(Heikkila 2014, S.8) The ecosystem includes thenspart infrastructure, transportation
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services, modes, and transport information, ticigeind payment services. (Hietanen 2014,
S.1) Thus, a wide range of different stakeholdeil$ lve involved, including businesses,
authorities, institutions and users, each of whday @n important part in developing and
delivering MaaS offering. Thus the demands of tdksholders have to be included in the
development process. (Datson et.al. 2016, S.15)

In order to establish a functional ecosystem, dribe most important factors will be getting

all of the players to work together. This is esggrior the sufficiency of the ecosystem, but
also for the motivation of all the actors that hawde involved. (Heikkila 2014, S.76) Cities

and municipalities can create a MaaS solution Waks with the transportation assets and
private-sector partners available. In order to lehfand stimulate the impact of MaaS, the
different Actors, be it operators, city plannexs;dl authorities or other service companies,
must collaborate effectively. Only through smartrtperships, Goals of MaaS can be
accomplished to meet the current needs of commbtéralso the future needs of our cities.
(Cubic n.d., p.7)

Due to the sheer size of required mobility servi@gescalable MaaS will be more or less
implausible to materialize within one organizatidine bigger the geographical area to cover,
the bigger the effort of coordination gets to cotle broad variety of transport operators.
Thus, a viable MaaS solution has to be based arsimdss ecosystem where multiple actors
add services from their existing core businessés & whole, leading to an integrated

Mobility Service offer. (Holmberg et.al. 2015, p.&#Finger et.al. 2015, p.6)

Through literature review of different approaches describe the MaaS-Ecosystem, the
following stakeholders / levels have been iderdif(ggl. Datson et.al. 2016, S.18ff & vgl.
Kdnig et.al. 2016, S.41):

* Public Sector Public & Regulatory Level

* Transport Provider  Supply / Providers Level (Bapply Side)
* Mobility Operator Mobility Service Level

e Customer End-User Level (i.e. Demand Side)

The transport and business sectors, just like és¢ of society, must obey the local and
national laws and regulations. Hence, differentharities must be taken into account when
providing both transport services and mobility s&s. In this particular contextiransport
services” include all the services that are enabling thevemoent of people and goods from
one location to another (i.e., tangible servicéb)obility services’ comprise services (e.g.,
integration, brokering, ticketing, routing) thatanaking transportation more flexible, easier
and hopefully sustainable. (Konig et.al. 2016, p.41
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Figure 6: MaaS Ecosystem and the relations between the different stakeholders
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4.3 Roles and Needs of different Stakeholders
4.3.1 Public Sector

When it comes to regulation and legislation, Publithorities are vital in the transition from

the present system to a service ecosystem in mobilne roles of policy and regulation are

important as they can shape how MaaS meets the méetciety. Through smart regulation,

the public sector should act as an enabler impotiegframe conditions that affects the
potential of different transport modes. This reféosthe regulatory framework, support

programs for standardization, as well as targetrdeid planning instruments, as well as the
execution of pilots, in order to develop practikabwledge and experience. (Heikkila 2014,
S.67 & Hietanen 2014, S.3)

The VDV (2013, S.10) states that each governmdetadl (cities, municipalities, federal

governments, and the EU) is challenged to coneiltot the establishment of a service
ecosystem by clarifying common objectives and cetecmeasures. (Heikkila 2014, S.67 &
S.75) Policy Areas can be made effective throughtiged leadership tactics such as
regulation, incentivizing, negotiation, facilitati@nd collaboration. (Datson et.al. 2016, p.22)

Therefore, the legislative framework should be sedi in order to remove legislative
obstacles blocking fair market conditions and th&ramce of new players to the markets.
(Heikkila 2014, S.76) Moreover, the focus of reguola should be ensuring transparent
market conditions and fair market performancewdllle securing the legal position of the
user (as a consumer), instead of technically-fatumed detailed regulation of individual
transport modes. In some cases, deregulation sheutdnsidered. Appropriate data policy is
a crucial catalyst for progress. (Hietanen 2013,&6K0nig et.al. 2016, p.41f)

The roles of policy and regulation are importantheesy can shape how MaaS meets the needs
of society. Datson et.al. (2016, S.22) name thieviohg indicative policy areas that could be
used to affect how MaaS will be delivered, trougblitigal leadership tactics such as
regulation, incentivizing, negotiation, facilitati@nd collaboration.

4.3.2 MaaS Operator

At the center of the architecture are the actasteke MaaS feasible, tangible and visible in
terms of its technical functionality (e.g. trangpservices and data transfer), and its outputs
(e.g. the customer-interface and its features)tq@uaet.al. 2016, p.23)

Most of the participants are more or less the ssialecholders as have previously existed in
the transport sector. In practice, the MaaS Operatthe only new stakeholder in the value
chain, according to the approach suggested by H&ikR014, p.65; Chapter 4.1) to add a
new level to reorganize the transportation sector.

The Role of the MaaS Operator is to be the play®rse core business (objective) is to scale

and grow MaaS. The Mobility Service Operator corabithe existing transport services into

a single mobile application on the “one-stop-shqinciple and provides personalized
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transport plans tailored to the different customeeds. Thus he is responsible for customer
service and user experience. (Konig et.al. 2043, & Goodall et.al. 2017, n.pag.)

It is only uncertain which sector would be appraf®ito fill the important integrative function
of the mobility operator, and setting up and mangga mobility platform. Besides the
existing public authorities, also new private opers could be seen as potential mobility
service operators. (Konig et.al. 2016, S.42)

Finger et.al. (2016, S.6) state that establishmg@@osystem for mobility alliance operations
demands pioneers that are able to implement thewesh system. However, at least in the
beginning, there will be the need for a strong afi¢he state for providing a certain level of
services. Therefore, Transport companies and ad&ow, in cooperation with
municipalities, seem to be qualified to adopt teading role in this transformation by
providing the necessary primary system and org#orza center stage. (VDV 2013, S.5)

The first option stresses that existing transpemntise operators or regional transport agencies
could start to be potential integrators of transpoodes and thus suitable mobility operators.
UITP (2016, S.6) recommend Public Transport to &kective role as Operators, since they
are already organizing and managing multiple putsdinsport modes — trams, subways, local
trains, buses. However, to become a full-scale Mg@Sator, emerging demand-responsive
mobility services have to be integrated as wednisure greater flexibility. (Konig et.al. 2016,
S.42)

With the new service offering, traditional publm@nsport networks/operators can benefit in
two ways. On the one hand, establishing mobilitgraprs makes it easier to use public
transport as part of the value chain. On the ollaexd, some public transport operators can
become the operators of new mobility, giving tharate to look at their strategies in a new
light, which might happen anyways, sooner thanmight expect. (Hietanen 2014, S.3)

Further, regional transport companies and pubdindport associations could be in charge as
mobility operator. Since their original core busises to provide, organize and integrate
mobility services, they already dispose over theessary good qualifications and experiences
to take over the role of the mobility operator ta whole complexity. In addition, these
institutions bring a ready-made broad customersbasiwell as the assets of regional and
local knowledge as well as intense linkages an@sscto other local stakeholders, politics,
and the administration. (VDV 2013, S.10f)

The same arguments can be applied to other incunitzgrsport companies to play a crucial
role in the development of integrated mobility seevoffers, having the necessary experience
and knowledge, and bringing the necessary critmabs of customers to roll out such
systems. (Finger et.al. 2015, p.7f) For instancail]-Bperators are already experimenting
with different forms of intermodal offers. In fattis part of the business strategy to expand in
different transport modes and develop into true Bilty providers”. For example, the
incumbent rail operator in Germandutsche Bahnand FranceSNCH have already been
extending their activities outside of the railwagsthe point of urban car- and bike- sharing
provider. (Finger et.al. 2015, p.6)

41



Another option is the rise of external, independgmrators, entering the market by making
deals (e.g. bilateral agreements) with transpaviders and starting to sell different kinds of
service packages to the customer. This would liketuire extensive marketing and a great
value proposition, since new MaaS Operators dausoally have an existing customer base.
On the other hand, an external and independent dctes not necessarily have precious
commitments in any direction — as existing transpperators may have — and hence they can
arrange new service combinations, as they seenopigie. However, if the local / regional
transport is organized by the local authoritiess-tahappens to be in many cases — MaaS
operators are in reality forced to collaborate whtém. (Konig et.al. 2016, p.43)

Especially car-manufacturers as well as transpwovigers (railways or airlines) that are
active players in the transport market have thealsgipes to develop such platforms while
allowing the necessary openness to other providelg integrated in them. In Addition, the
number of newcomers of the private-sector, seekinglll the gaps in local transportation
services, may have a keen interest in mobilityfptats. Here, especially the start-ups for
demand-responsive mobility services (e.g. Uber)iccdne suitable to adopt the role of the
operator. (Goodall et.al. 2017, n.pag.)

The efforts of the automotive OEMs and public tpors operators to provide MaaS may be
complemented by new entrants from outside the p@mssector. Examples of potential

external operators players that are completelyideitthe transport sector could be Telecom-
and Internet provider, software companies (e.g. gBoApple etc.) as well as retail and

media organizations with a strong track record ervise provision and access to a large
customer base may invest in MaaS. (Datson et.&4b,2030) In Finland, the telecom operator
Telia Sonera is currently developing a conceptuab$tservice, in cooperation with several
partners such as cities and regional traffic opesatHolmberg et.al. 2015, S.16) Moreover,
many retail companies, basically completely indeleeh and outside the transport sector,
already offer mobile communications contracts aadla thus also extend their offering to

become mobility operators of tomorrow. (Fligge let2®16, S.228) Another example are
booking platforms or transport agencies where ctiye high share of airline tickets are sold
indirectly; this platform-based services could aieoextended to mobility services. (Finger
et.al. 2015, p.7f) Think Expedia, but for gettimgund the city. (Lorinc 2016 , n.pag.)

4.3.3 Data Provider

The data provider is one of the intermediary laymsveen the transportation operator and
the end user. It manages the data exchange betheenultiple service providers, providing
the application programming interface (API) gatesvand analytics on usage, demand,
planning, and reporting. Because individual seryiceviders are not likely to share their app
data, having a third party involved can remove sahéhe barriers with cooperation that
would otherwise arise. (Goodall et.al. 2017, n.pag.

The Data Provider offers data and analytics capiasil This includes processing,
repackaging and publishing data from a range ofcgsuincluding open data and private data.
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(Datson et.al. 2016, S.24) The data sources wil{y dgpending on the requirements of the
MaaS Provider but are likely to include e.g. auada route(s), pricing information,
localization etc.

The data, collected from various sources, is shar@d\pplication programming interfaces
(API), a set of procedures and tools for buildiodfware applications that interact with the
features or data of another application or opegatiystem. Data sources may vary depending
on the specific requirements of the MaaS Provittert, are likely to include at least the
available route(s), pricing information, real-tiraseset and vehicle position and some more.
(Datson et.al. 2016, S.25)

4.3.4 Transport Provider

Essential to any MaaS offering are its largest giaythe public transportation operators.
Demands to expand service delivery have driven nteansportation agencies to introduce
new modes of travel. These are typically taxi conigs car sharing companies, bicycle
sharing companies and other mobility service pressdvho can contribute to an attractive
solution for customers mobility needs. (Holmberglet2015, p.27) Furthermore, Transport
Operators can also include airlines, highway auhoassets, freight carriers, parking

operators, electric vehicle charging infrastructokeners or petrol filling station owners.

Individual citizens who wish to share their own s by offering them as a service through
the MaaS Provider are also considered within thiegory. (Datson et.al. 2016, S.25)

Gaps in public transportation services have fuelegrowing army of small-scale private
providers, each offering a specific service: pagkioarpooling, peer-to-peer car clubs, ride-
hailing, or on-demand bus rides. Typically, eachrafor requires its own app, with a separate
interface and payment mechanism, and each senaggams its own customer relationships.
(Goodall et.al. 2017, n.pag.)

The Transport Operators share (via API) data ctedrom a range of sources, including
potentially crowdsourcing activities. Transport @ers may choose to install sensors to
meet the requirements of the Data Provider and MRaa®ider. (Datson et.al. 2016, S.25)

4.3.5 Customer

Mobility Consumers (mobility users) are the usdrthe mobility services, and are very
diverse. The consumers range from individuals g@nizations or to groups such as travel
groups or families. On the organizational side, pames as well as public administration use
mobility services. Other consumers are secondaytemtiary consumers. (Fliigge et.al. 2016,
S.64 & S.74)

» Travellers, with variations in personal mobility needs
* Freight, customers using MaaS to send and receive goods
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« National and local government A key customer in terms of MaaS helping them
achieve policy objectives and providing travel gattinsight. The public sector may
also be a customer in terms of procuring speciiaMeapabilities.

It is important to identify the needs of differgarget customer groups within the consumer
domain; these needs will be designed for and etquidiy the MaaS Provider. (Datson et.al.
2016, S.20)

4.3.6 Infrastructure and Software

The requirements in terms of connectivity and capad mobile data networks are becoming
much higher in a system that makes use of thernletdo a much larger extent. Therefore,
intelligent and connected infrastructures are \@taments in turning MaaS into a reality. To
work effectively, MaaS would require the followirapnditions: widespread penetration of
smartphones on 3G/4G/5G networks; high levels aheativity; secure, dynamic, up-to-date
information on travel options, schedules, and uggladnd cashless payment systems. (Finger
et.al. 2015, p.8 & Konig et.al. 2016, p.41)

To enable these conditions, a diverse range ofraetould need to cooperate, in order to
establish enough support to foster the developmoephysical and digital infrastructures for

such an interconnected system. Obviously, therenamey stakeholders providing from

supportive services or technologies (e.g. mobdketing and routing algorithms) to mobility

service providers / operators to make their Maa@ies possible. (Konig et.al. 2016, p.41)

There should also be a thoughtful integration ofgdal infrastructure that enables transfer
between transportation services, such as bus amdasuinterchanges, or bike- and car-
sharing spaces at stations. Transportation plansteosid think through how the various
modes link up. (Goodall et.al. 2017, n.pag.)

To make all the service available to the end-umerasy-to-use interface must exist, such as
mobile applications combining transport and mopilgervices. Open interfaces (API,
application programming interface) further accdkerdne emergence of new and innovative
services that can reach substantial global marketsig et.al. 2016, p.41)

The Customer Interface provides the communicatiok With the customer and supplies a

range of features that support the value proposifitliese features may include providing the
customer with the ability to purchase mobility, ee® personalized and contextualized
information on which to make real-time travel dems and allow customers to provide

feedback to the MaaS Provider. Data flow between @Gustomer Interface and the Back
Office System is enabled. This can provide jourpkeyning, transaction and payment, billing

and usage information. Intelligence designed fa tlistomer is made accessible via the
Customer Interface. (Datson et.al. 2016, S.23)
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4.4 MaasS Business Perspective

4.4.1 \What does Mobility will look like for custome rs?

Mobility as a service will create a new model fmwhwe buy travel opportunities. Travel
services and features will be purchased using a®contracts. Season tickets will disappear
and fares will instead be paid for on pay monthlypay as you go service contracts with bolt-
on extras available to users as needed. (Burroads 2015, S.29)

For a long time, transport has been sold with aodpction based approach” and no
significant service layer has been developed. Atosethat focuses entirely on service
distribution and developing customer friendly offetoes not yet exist for transport but does
for telecommunication. (Finger et.al. 2015, p.4)hbility as a Service (MaaS) stands for this
transition to a more significant service provisigusing entirely on service distribution and
developing customer friendly offers. A new servieger is being developed, where a
consumer buys in mobility, instead of investingtiansport equipment. (Finger et.al. 2015,
p.5) The MaaS-Concept is taking its inspirationnfraghe structural changes that have
occurred in the telecommunications sector followitsgliberalization over the past several
decades. (Fountain 2016, n.pag.)

The vision is to offer mobility in form of bundlqehckages rather than as individual services.
This business model can be compared to “subsanjttEsed“-services such as Spotify or
Netflix, taking their inspirations in the way te@omunication services are offered at present.
(Finger et.al. 2015, p.5)

« Pay monthly and pay as you go optiondor travel — catering for all types of
travelers, be they daily, occasionally, or simpbiters;

» Different service contracts (Packages)ill be used to target particular types of users
such as commuters and students;

« Bolt-on extras will be easily available to supplement your serviomtract such as
additional bike rentals, peak time trains or cabchccess.

These monthly service contracts could be develdpekder and as well be used to incentivize
particular behaviors such as the time or mode @felt They could even be tailored to
promote active travel which could be supported biylic health funding. Likewise air quality

and public health funding could support zero emrssitransport over any form of polluting
mode. (Burrows et.al. 2015, S.21)

What is being used is a situational choice. YouMaaS without knowing beforehand where
and when to go. Anything on top of the subscriptiea would be paid in addition. (Fligge
et.al. 2016, S.214) It can be compared to readingvespaper: the reader chooses and selects
what he is reading. The platform for MaaS operatisorks quite similar. You can skip and
choose what kind of MaaS components you like td.u@eigge et.al. 2016, S.214)

From the perspective of the Finnish Intelligent niggort System (ITS-Finland), mobility
packages are priced on the basis of the followinggra and are offered in four service
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variants, thus giving an exemplar representatiopasisible mobility packages. (Fligge et.al.
2016, S.217)

Urban Commuter package
for 95 €/month*

Free Public Transport in home city area Free Public Transport in home city area
Up to 100 km free taxi Up to 100 km free taxi

Up to 500 km rental car Up to 500 km rental car

Domestic public transport up to 1.500 km Domestic public transport up to 1.500 km
for 800 €/month* for 1.200 €/month*

Free Public Transport in home city area Free Public Transport in home city area
Up to 100 km free taxi Up to 100 km free taxi

Up to 500 km rental car Up to 500 km rental car

Domestic public transport up to 1.500 km Domestic public transport up to 1.500 km

*These transport service package are examples only.

Figure 7: Example of a Set of Mobility Packages, suggested by ITS Finland

(Source: Hietanen & Sahala n.d., n.pag.)

4.4.2 What does Mobility will look like for Provide rs and Operators?

The Business perspective of the MaaS-Concept eadyr very present, being an important
factor in getting actors to participate in the elation of Mobility as a Service. Not only does
the MaaS approach pursue the achievement of trenppbicy objectives, it also offers a

profitable business model, come about from veryiigant business opportunities. (Finger
et.al. 2015, S.4 & Russ, Tausz 2015, n.pag.)

The enormous market potential of MaaS is seen a@mpartant business dimension of this
development. After housing, mobility currently fsetlargest expense of an average family.
For example, the money that is not spent on cac®rbes available for other mobility
services. For an operator who takes care of alltthesport needs of the consumer, the
average revenue per user (ARPU) is potentially .higietanen 2014, S.3)

It has to be calculated including the amount thearmowning household currently spends on
taxes, fuels, road charges and acquisition costs cér. Here a budget depending on the
household, of between 300 and 600 € monthly is urotalistic. However, it has to be
clarified that the Market size or customer behavimave not been proven so far. (Finger et.al.
2015, p.5)

The development of Mobility as a Service is abauitding on a viable business model, which
is something that an Operator has to have in otdeoffer a sustainable servicélhe
business idea is neither to integrate informatigstems, nor offering seamless information to
support intermodal trips. It's not even about int&ing payment systems in order to offer
tickets in the phone. The business idea of Maa®aye about procuring everyday travel in
volume and repackage and deliver it in an easyijldle way. (UbiGo 2013, n.pag.)
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Thus, Mobility operators will most likely changeettogics of the rest of the value chain as
they will make service provision a business. Cutyeim most countries mobility is provided
by public transport associations. In the renewesdesy, mobility services would be provided
by institutions (the mobility operator) operating aupplier. (Figure) The service supply
would be provided through convenient mobility seevportals (the interface), operating as an
interface between service producers and custommulsn@anage the service supply and

charging procedures.

Service Level

Agreements
<€ > <€ >
Service Service A
producer roducer Mobility
p Operators
Ser\c/jlce Service
Sl liE producer » Mobility »
; Operators
Service Serviee p
producer producer
- Mobility
Service Operators
producer

Service producers produce
services and sell them
to mobility operators

Mobility operators
buy services from
service producers
and provide them
to customers

User User

User User
User User
User User

User User

User User

User

Figure 8: Mobility service provision, in the form of MaaS

(Source: Heikkila 2014, S.71)

The operator makes contracts (service agreementh) warious producers of mobility
services (transport providers) as well as with cbstomers. One MaaS service can include
different service agreements, be it the contradtis thie providers or the packages offered to

the user. (Heikkila 2014,

p.71)

The identified service agreement types are re-seidices and negotiated services. While Re-
sold services can be based on list fares or onl figduction percentage, Negotiated services
are based on bilateral agreements, e.g. betwedvidbaity Operator and different Transport
Providers. These bilateral service agreements legtv@perators and service providers or
customers can vary, with conditions and suppliepetiding on the local context. (Kénig

et.al. 2016, p. 65)

SERVICE AGREEMENTS

Re-Sold Services

Negociated Services

Fixed

List fares Reduction (%)

Fares depend on
bilateral agreements

Figure 9: Different types of Service Agreements

(Source: Konig et.al. 2016, S. 65)
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The funding for the services is expected to be iggad from the User. To create a viable
business, making the product attractive for thegdargroup is a requirement. Service
provision would be made attractive, for instangeploviding individual services, packaging

services according to customer desires, informind marketing. Every actor delivers a

certain value to provide a viable service systeat supports the delivery of MaaS, resulting
in finished goods, the integrated mobility serviejch the customer can purchase. (Heikkila
2014, S.71 & Hietanen 2014, S.3)

CUSTOMER / USER
Service Service
Requirements Delivery
MAAS OPERATOR
Mobility as a Service Different packages for target groups
Information Insight &
Requirements Actions
DATA PROVIDER(S)
Data as a Service Data and analytics capabilities,
including open data and private data.
Data
Requirements I Data Transission
TRANSPORTATION PROVIDER(S)
Transport as a Service Vehicles, Public Transport, rentals, taxis,
ride-shares, car-shares, parking etc.

Figure 10: Transport Systems will become consumer business

(Source: Datson et.al. 2016, S.15 & Hietanen enal., n.pag.)

Therefore, a broad base of customers is needed iagpartant source for revenue for the
service providers. It may be challenging for TramsProviders or MaaS Operators to offer
value propositions that are more attractive toaustrs than the private car. However, given
the size of the mobility market and diversity imsamer travel requirements, there is
significant potential for the MaaS Provider to attrcustomers. (Datson et.al. 2016, p.30 &
Holmberg et.al. 2015, S.39)

Taken together, the different actors form a val&@r, offering different value propositions
to their partners and profiting from different rewe streams. The procured services will be
packaged and distributed individually to the custgnmcluding payment for the used
services. Hence, customers may profit from an imgdaand more affordable provision of
mobility. Service providers profit from increasecket returns through proliferated business,
as well as an eased access to a broad customeatzh#izus more effective introduction of
new mobility services. (Figure) (Heikkila 2014, p.& p.71)
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3rd Party: Technological and Data
Service Provider

ICT-Integration: Mobile booking,
ticketing and payment

Routes, Fares, Timetables / \
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Packaging Booking, Ticketing, Payment Service: :
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i Provider K Operator ¢ Customer
Service Agreement / Contract . Service Agreement / Contract
< < <
€ Booking and Payment for Transport Booking and Payment Request for Information
(Minus Commission for MaaS Operator) to Maa$S Operator

Figure 11: Value Propositions and Revenue Streams

(Source: Konig et.al. 2016, p.41)

It is expected that the generation of more than operator may result in an increased
competition, leading to prices that more accuratedfiect operations costs, service
improvements and efficiency gains. That is, affbility of mobility services would

especially be achieved through economies of s¢Hleikkila 2014, S.80) Once the system
becomes more established and a critical mass obroess will be achieved, more choices
and price models will become available, and magbgervices could be offered at affordable
rates with different “packages” according to custoreferences. (Finger et.al. 2015, p.4f)

However, this would imply that in the beginning floeus will rather be on wealthy customer
groups that are able to afford the possible “mtbpiackages” in the first place. On the other
hand, the most important demographic that was iiikshtas being open to new mobility
trends were young urban people, who are not knawthieir spending power. (Finger et.al.
2015, p.5) Simultaneously, mobility prices wouldcase in city centers and increase in
areas with lower density. However, people livingcity centers are also generally wealthy,
whereas people living in periphery might not beug,hsuch pricing could result in an unequal
provision of mobility access situation. To alleeidhese issues, an allocated subsidizing from
the public sector might be appropriate to suppoet deployment of MaaS. (Heikkila 2014,
S.80)

Further, an open market and functioning busineasesieeded. It would be useful to discuss
the ending of government ownership of transporviserproducing companies in order to

maintain balanced competition, especially in arghsre multiple modes of transport already
co-exist and compete for consumers” attention.kiiléi 2014, S.76) The challenge is to get
the local and regional public transport authoritiesopen up public transport for resellers,

allowing Mobility Operators to include public trgtation offerings based on the travelers’
profiles. (Fligge 2016, S.215)

This would imply moving certain powers away frone ttransport providers to new actors.
(Finger et.al. 2015, p.6), including the rescisbthe public transport ticket sales monopoly
of the Transport Authorities, so that other comparmay also begin to sell public transport
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tickets.(Heikkila 2014, S.76) Even though the Mag®rator takes full responsibility towards
the providers and the customers, the public tramafions” brand and image are important as
they are being recognized when MaaS consumersaoeard. (Fligge 2016, S.215)

4.4.3 MaaS Business and Operator Models

Basically, 2 variations of the MaaS operator bussn@odels and revenue streams have been
identified: the agency model and the merchant model

The agency modelis primarily based on reselling, where the Maa%rafr procures
everyday travel volume (i.e. transport tickets)airsignificant volume and receives some
volume discount. The operator repackages the tssugices for the customer, disconnecting
what the operators pay for the trips from whatrtkestomers will pay. The marginal profit is
generated by the MaaS operators by reselling tkets at the normal price. Therefore, the
reseller model (also referred to as concession adeds to ensure that the MaaS-Operator
receives a fair margin for the reselling of pulih@nsport services, and that the users pay in
average as much as the direct customers of pubhsport. It is supposed that this seems to
be the only way to generate enough revenue foathopin provider to sustain. (Konig et.al.
2016, S.63 & Fligge et.al. 2016, S.215)

In the merchant model an open market exists via a platform, with vasidwansport
providers offering their services, where the user tshop” around for each trip to the current
prices. Profitability rests upon commissions tha transport operators are paying to the
MaaS operators for reselling the services to thetorner, by taking a percentage on each
transaction between a customer and a provider.ig<étal. 2016, S.63 & Fligge et.al. 2016,
S.215)

These two options are not mutually exclusive amdlmused simultaneously. Probably mass
product articles, such as public transport ticketeere volumes are large and demand is
assured can be sold using the agency model, whole mxclusive and individual transport
modes (e.g. rental cars) are best sold via the matcmodel, which fits situations where
volume is small and demand is hard to predict,domtmissions will be higher. (Kdnig et.al.
2016, S.62f)

As potential Operator Models have been identifleel Reseller- and the Integrator-Model as
the main commercial business models. Further,dleeaf public transport as MaaS Operators
and more extended and flexible Public Private Rastrips have to be considered.

MaaSs Operator Models

Commercial Public Transport Operator
| Reseller Public Private Partnership
| Integrator

Figure 12: Maa$S Operator Models

(Source: Konig et.al. 2016, p.63)
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In the Reseller model(Figure 14) a Reseller offers multiple services from diffdramnsport
service providersT(SP) to the customers, using a specific interfacerafel agency is a good
example of a Reseller.

) (1) () ) () (e
Ny Ny

Reseller Integrator
Figure 13: The Reseller-Model Figure 14: The Integrator-Model
(Source: Konig et.al. 2016, S.64) (Source: Konig et.al. 2016, S.64)

Thelntegrator model (Figurel5) includesn additional mobile service providéd $P) that
provides key enabling technology and services (gayel planning, mobile ticketing and
payment). In this model, some operators provide $/aa main business (e.g. for example
MaaS Finland has been established for the MaaSatmpepurpose), while some other
operators include MaaS as a (business-) complen@ntheir service offering (e.g.
Telecommunication Companies, whose core businesseglecommunication). (Kénig et.al.
2016, S.64)

In the Public transport operator model (Figure 16)the role of the MaaS operator is taken
by Public transport operators, integrating addaiamansport services (e.g. taxis, carpooling
and city bikes with public transport) with theirigg public transport. Digital services can
again be provided (e.g. mobile ticketing and payinprovided by a mobile service provider
(MSP). The Public transport operator may be owngdthe municipality/region (e.qg.
Transport Companies, WienerLinien, ...), or owned thg state (SNCF in France or
DeutscheBahn in German). The Public transport eperaodel could be mainly used in
cities where comprehensive public transport alreadsts. (Konig et.al. 2016, S.64 & S.67)

) tTl B2 [TSPMTSPJ [m]

Public Transport P - P
Operator ublic rlvate
Partnership

6\-

Figure 15: The Public Transport Operator Model ~ Figure 16: The Public-Private-Partnership Model

(Source: Konig et.al. 2016, S.64) (Source: Konig et.al. 2016, S.65)
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In the Public-Private-Partnership (PPP) (Figure 17) the public actor may integrate
different types of actors and services in the sy g. private companies, municipalities and
transport operators), which will rationalize thevsees the public actor is responsible for.
These may include legislated special transporticesvand freight/delivery. In addition to
transport and mobile service providetd3P), logistics service providerd §P) may be
included. Organizations responsible for statutagia service $ST) transportation, related
e.g. to disabled and elderly persons, collaborétie MaaS operator. (Konig et.al. 2016, S.64)

The PPP-Model could be especially suitable in rualsparsely populated areas where
combining logistics services as well as school statlitory social service transportation with
Maas is important for efficiency and maintainingagopropriate service level.

All operator models can include logistics serviaad other additional services. However, the
PPP model usually integrates logistics servicemftbe beginning due to free capacity in
transportation and long distances. Other operatmiats more likely start with mobility of
people, and later on integrate freight and otheitemhal services. (Konig et.al. 2016, S.65)

5. BENEFITS AND GOALS OF MAAS

5.1 Benefits of Mobility as a Service

Overall, Mobility as a Service is expected to pdavmanifold benefits for both, the users, the
public sector as well as for the business sediwttér 2016, n.pag.) Services are a lot easier
to optimize than several million peoples’ indivilubehaviors, and since costs and
environmental impacts are actually correlated angportation, service providers will have
the financial incentive to do this optimization & way that will mostly benefit the
environment. (Fitz 2014, n.pag.)

5.1.1 Benefits of MaaS for Users

Easy access to integrated mobility solutions:personalized mobility-basedervices,
reflecting the users’ specific needs. MaaS is maaptovide users easy access to a variety of
transport services, with a strong user orientatmgh-service quality and competitive pricing.
(Dotter 2016, n.pag.)

Generation of globally scalable Door-to-door mobily services with a better level of
service than private cars.It would mean the ability to easily compare anchtcast the
information and fare rates from a range of transpervices, thus enabling a more flexible
travel. This allows users to plan a seamless, matlal journey, without having to book and
pay for each leg of the trip separately. This wonlctease personal flexibility and improve
travel experience. By adding more variability intee supply side of transportation, MaaS
could generate a more pliable transportation systéf@ring the same flexibility than the car.
(Cubic n.d., p.5 & Heikkila 2015, n.pag. & Goddellal. 2017, n.pag.)
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Reduce the need for owning a (second) caBy making journey planning and experience
much more convenient for users to get round, MaaS 0 substantially provide the same or

even a better level of convenience than the pricate Since there will be easier access to
more alternatives, users will more likely opt tegyup their personal vehicles for commuting,

not because they’re forced to, but because thealiee is more appealing. (Goodall et.al.

2017, n.pag. & Hietanen 2014, S.1f))

Cut Costs for the User Besides making consumers’ travel hassle-free,9Matéers a more
affordable way for citizens, families and tourigismove around. Personalized and situation-
specific use of transportation means leads to & refficient use of time and money. Mobility
expenditure channeled through MaaS Providers (fprazkes and transport fees) may provide
cost savings for the customer. They only pay fer ttips they actually make. (Datson et.al.
2015, p.17)

A better competition between providers would leadc tdecrease of transportation costs and
open up new affordable alternatives for the uskustremoving car-ownership-related
burdens (e.g. responsibility of maintenance ancag) from the user. (Hietanen 2014, S.1f)

Encouragement of more sustainable travelling habitsMaaS could guide or incentivize
users to make their trip in the socially most rempole way. The user could be rewarded for
choosing the greenest trip possible, all while eéngua high standard of moving and living.
(Cubic n.d., p.6)

Supporting more active and healthier living. Just as well, mobile interfaces could be
tweaked to encourage healthier choices, such dsngabr cycling. Additional value can be
generated, i.e. by using health spending to sugpaditional transport interventions such as
encouraging active travel. (Burrows et.al. 20125%.

Improving Accessibility by the integration of the Frst / Last Mile. All while reducing car
ownership, the integrated approach of MaaS may awgraccessibility by solving the
recurring problem of solving the first mile/lastlenproblems. Maa$S offers transport services
improving the access to transit stops across #Hegirice area by removing barriers found in
the first and last mile. (Sisson 2016, n.pag. &I\fihs 2017, n.pag.)

Improving access to opportunities With the ability to enable individuals to makettee
choices about how to move, MaaS can also help geomore and better opportunities to
particular transport requirements. A lot of specifiobility requirements do not easily fit with
the commercial supply of scheduled, fixed transgerwices. A Lack of access to mobility
can have significant direct and indirect costs topkyers, to healthcare providers, to
education providers, and ultimately to the pubécter and society as a whole. By improving
the access to health, education and employmentSMa# fit into a much wider social
requirement where significant (financial) savingalld be made. Additional public services
and benefits can be integrated into this modelet@mple helping people into employment
through subsidized journeys to interviews (Burrausl. 2015, p.23ff)

Improving social inclusion, thus reducing of isolabn. An integrated approach using MaaS
offers new, flexible opportunities to connect igethcommunities with the public transport
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network or serve major trip generators such asashwr hospitals directly. In more isolated

areas where the demand is not sufficient, tradalidransport thinking and planning often

fails people and communities. Through MaaS, magbipportunities may be available for

everyone, be it the ageing population, users wpicic requirements that cannot be easily
met by traditional transport interventions or peofwing in more isolated areas. (Burrows
et.al. 2015, p.23f)

5.1.2 Benefits of MaaS for the Public Sector

Support of Policy Goals: MaaS is considered to benefit policy makers by rofte the
potential to support political commitments througie more effective achievement of
transport policy goals, such as tackling congesssoes, reducing car-ownership, improving
network efficiency, decreasing pollution or everal@dmg economic growth. (Datson 2016,
S.34)

Improving policy decisions MaaS will help city authorities glean importamfdrmation
from multiple sources to make better informed poliecisions on evolving mobility issue.
The information could be used to learn where torowe infrastructure for people and how to
redesign and update the travel systems while opitigricapital spend - it's invaluable insight
to help make the city more livable and enjoyabiilllams 2017, n.pag.) For instance, data
can help cities to advance their transportatioriesys and to close coverage gaps or help
reroute demand to assist those portions of thespi@n network, which are struggling the
most. (Xerox Corporation 2017, n.pag.)

Saving public money by a more efficient allocatiorof resources:The traditional policy
responses to urban mobility challenges — to buitdenroads and expand public transport—
are too expensive for the cash-strapped times. @dwmomist 2016, n.pag.) The MaaS-
Approach offers the potential for cities to savdlmumoney and to offer a larger array of
services using the same or reduced levels of fgnd@®oodall et.al. 2017, n.pag.)

Increase the efficiency of the whole transport syst. Through an advanced data
deployment, there will be an improved anticipateord management of traffic incidents, more
flexibility in the event of congestion as well ashmher resilience in the event of major
disruptions. (European Commission2014, p.3) Therébwill be easier to increase the
efficiency of transport operations and transpotivoeks as a whole antthus increasing the
attractiveness of Public Transpo({Bouton et.al. 2015, n.pag.)

Just as well, the integration of all transport 8@ into a single platform could help address
the issues of overcrowding and congestion. (Culdg p.5) As travelers could be influenced
and encouraged to travel during short (peak) perimidthe day, congestions at peak hours
could be reduced. (Burrows et.al. 2015, S.25 & Gdiagt.al. 2017, n.pag.)

Increase of the efficiency and attractiveness of flic transport as a whole. By the
prediction of user-demand in real-time, the usedpart capacity could be optimized by
matching demand dynamically with the available citga (Bouton et.al. 2015, n.pag.) A
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fully digitalized transport network provides reafie updates and lower costs for operators as
resources are used when and where they're needate Will be no more empty buses
running around streets and villages as demandbsilknown before the vehicle leaves the
depot. (ITS International 2017, n.pag.)

Mitigation of Peak-Traffic Issues. A more efficient use of capacities and more effitie
dealing with traffic incidents may also help taoklipeak traffic issues. MaaS may lead to an
improved commuting experience especially duringkpeaurs, offering more flexible travel
services. (Buscher et.al. n.d., S.6) Thereforegntigces such as dynamic pricing could be
deployed to encourage users to avoid peak timdcesnand spread demand over a wider
period of time. Dynamic Prices could be influencatdyarying degrees, by the basis of supply
and demand (a pricing model already offered i.eJbgr). (Burrows et.al. 2015, S.25)

Reduction of the amount of Cars in CitiesAs urban density continues to grow, MaaS could
be contributing to the goal of lowering the needdovate cars and thus decreasing the traffic
volume, by providing alternatives to move more peand goods in a way that is faster,
cleaner, and less expensive than current optidhg. goal is to have fewer cars on our streets.
Since one cannot always move without the car, tred ghould be to achieve as little car as
possible and as much as necessary. (Verkehrscluts@dand 2013, n.pag.)

Decrease of pollution The reduction of traffic volumes would not only daty reduce
congestion, but also tackle environmental disachged. Fewer cars on the streets idling in
traffic jams would mean decreased emissions ofrfr@gse-gas emissions (GHG), pollutants
and less noise, and in a wider perspective, redacedomic loss as people get to work on
time as well as even more consumer trust. (Culig p.6)

Make cities more livable. Such perspectives would additionally make way foban
transformation, giving the potential to help citimsmake its city-centers car-free - not by
banning them, but by building a transport systeat tenders them redundant. Less space has
to be dedicated to vehicles and parking and thuse reowalking and cycling-cleaner air,
more development options and larger parks and geeaces. (Gleave 2016, n.pag.)

5.1.3 Benefits of MaaS for the Economy

Maa$S has the potential to make a significant cbation to the service sector, by generating
jobs and economic growth. The Improvement of Trartsefficiency may help business,

employment and vitality thrive, driven by new markeportunities that will support peoples

mobility and lifestyle needs. (Datson et.al. 201.8,7 & p.28 & Dotter 2016, n.d.)

MaaS will offer a profitable market for new transipservices, by leading to the Creation of
an innovative and open (eco)-system for Intelliger@nsportation Services that can easily be
enteredBy the rapid deployment of innovation and modeoht®logies, MaaS represents an
emerging business involving several side businegsgs by linking transport with other
services), opening new profitable markets for newises. Thus there will be market growth
and additional revenues. (Dotter 2016, n.d.)
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Businesses would also be able to take advantag@soimproved understanding in order to
improve their asset management, scheduling anthgyuir even staffing. Further, there may
be a more reliable organization of business trastghporting the reduction of time loss. In
addition, Suppliers to the sector would be abldatget products and services that could
create real value for operators. (Burrows et.al52@.25)

It will be important to adapt mobility servicesttee local market and local infrastructure. The
rapid development of new technologies and the ewialn of data will influence the future of
mobility in an intelligent way, as will the develment of autonomous vehicles. All these
changes will open up more opportunities for cust@mend businesses. (Oliver Wyman
Group 2017, n.pag.)

Moreover, MaaS opens up opportunities for Transpootiders to take transport services to
the next level by becoming a part of people’s edayy By beeing part of an innovative
ecosystem, transport providers can concentrate ame competencies instead of fare
management, advertising and customer services(E@tl6, n.pag.) In addition, a change of
travel behaviors offers access to new passengeketsarand further a revenue growth
opportunity from previously unreachable customerkats (Datson et.al. 2016, S.17)

Summary of the Benefits of Mobility as a Service foUsers, the Public Sector and
Economies:

Benefits for Users:

» [Easy access to integrated mobility solutions

» Seamless Door-to-Door Mobility, with a better leeékervice than private cars
* Reduction of the need to own a (second) car

* More Affordable Mobility and cost savings for users

» Improved flexibility and convenience of public tsgort

* Incentives for more sustainable travelling habits

» Encouragement of a more active and healthier living

* Higher availability of mobility alternatives

* Improved Accessibility by creating solutions foetfirst and last mile

» Better access to Opportunities (e.g. employmenigca&ibn, health and leisure)
» Better access to Mobility: reduction of isolatedas and districts

Benefits for Cities / the Public Sector:

» Support of Political commitments and a more effecachievement of policy goals
* Improvement of policy decisions by the use of gatd information

» Saving of Public Money through a more efficienbeadition of Resources

* Increase of the efficiency and attractiveness dfipuransport
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* Mitigation of peak-traffic issues

* Reduction of car-ownership and traffic volume

* Reduction of traffic congestion and disruptions

* Reduction of GHG-emissions and pollution (CO2, ipatates, Noise)

« Generation of new opportunities for a greener anderfivable transformation of
cities

Maas$S creates Businesses Opportunities

» Access to jobs, services and markets

» Generation of new market and business opportuniiésring additional revenues and
market growth

* Improvement of business activity and asset manage(aeay. scheduling, routing,
staffing)

* New potentials for transport operators to incrdasté customer base and creation of
value

5.1.4 Differences on Geographical Areas

It can be seen that be MaaS could have an impartgrdact on city planning in both urban
and rural areas. It is probable that the evoluaod deployment of MaaS can increase the
attractiveness of different areas by improving lkifeality and the well being in general.
However, it has to be mentionned that these impawy be different depending on the
geographical area where Maas is supposed to bemepited. (Konig et.al. 2016, p.43ff)

In Urban Areas, the Main objective of MaaS will toetackle congestion and environmental
issues (pollution, noise, air quality) as well aarking problems. Further, a decrease of
ownership and use of private cars and to improvéroéihe efficiency and quality the of
transport networks and operations has to be purdtredtically, the only way to reach the
objective or even make private cars unnecessargities is to include all the available
transport modes in the service coverage. At leastsbaring, bike sharing, buses, taxis,
ferries, trams, subway and local / commuter tramsst be available — or are going to be
available shortly — in most of the big cities i tvorld. (Konig et.al. 2016, p.55)

In contrast, the MaaS outcomes in suburban and aueas differ to the expected impacts in
urban Areas. Since the availability of public tiamit can be limited to some extent, people
may have a more permanent need for more than oeerae car.

In suburban Areas Maas is expected to improve service levels {ians, buses, subways)
by integrating taxis and other demand-responsamsiyort and mobility services with public
transport. In addition, these areas are potertdizdtions for car-pooling and ride-sharing if
effective tools and platforms for managing thosearailable. By proving extensive park and
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ride facilities, at least emissions and problemssed by private cars in urban and suburban
areas can be diminished. Therefore, the eliminadfgorivate cars will be less plausible, even
though the need for owning a second car may prgh@bteduced. (Konig et.al. 2016, p.55f)

In sparsely populate®ural areas are more often suffering from a lack of connectitms
long-haul and scheduled services, often lackingtfand Last Mile Connections. Therefore,
MaaS-enabled demand-responsive transport serviiggg provide significant benefits, as the
current service level could at least be sustained fow number of users, the utilization rates
increased and thus the efficiency improved.

Furthermore, Accessibility is important for bothr fimhabitants and tourists in rural areas.
Hence, the socially and publicly supported transmn (including school and statutory
social service transportation) is another issuat tould be made more efficient and cost-
effective (including cost effective) through Mad&cause taxis handle most of these rides,
generally it is about increasing efficiency rateg d@ombining rides instead of driving
individual customers as now it usually done. In #Aidd, embedding services, e.g. library
services or small patch deliveries (medicine amdifpas part of the MaaS packages, could be
provided and again the efficiency could be incrdagi€dnig et.al. 2016, p.56f)

5.2 Goals of Mobility as a Service

It can be stated that MaaS does not only beneétsuand cities, but also is creating an
innovative ecosystem that offers a broad poteofialew market and business opportunities.
The next logical step is to integrate the viewrahsport and mobility within a much wider
perspective. As already mentioned in chapter 6NI&3S is expected havirige potential to
be an effective instrument sopport the achievement of public or transpgudlicy goals. It
has been stated that MaaS is offering the potetudiagupport political commitments through
the more effective achievement of transport pamsis.

Based on the literature review, goals and objestivEthe MaaS-concept aren’t explicitly
mentioned to be part of transport policies. Tharsfthe various benefits that are expected to
arise through the deployment of Mobility as a Sexvéare used to derive goals and objectives
that could be probably set by transport policy.isltassumed that the "outputs" deliver
appropriate solutions to mobility challenges, analt the benefits further are consistent with
the objectives that are going to be linked to theaBFConcept. In addition, if the concept of
Mobility as a Service can potentially help to briaigout beneficial behavior changes, then it
can also potentially support wider social, econoamd environmental issues. (Burrows et.al.
2015, p.23) Basically, it can be expected thateheill be a certain connection between
different objectives, since the achievement of fbssgoals of transport policy can
potentially impact, if stipulated in a right way.gewider social or environmental issues as
well.
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Transport Policy

* Improve Efficiency of allocation of Resources

» Reduction of car ownership

* Reduction of traffic volume and (urban) congestion

* Increase the attractiveness of public transportking and cycling
* Improve the Level of Service of public transport

* Increase the Efficiency of Use of Transport Capesit

Environment

» Reduction of environmental impacts of vehicles
* Encouragement of more sustainable mobility behavior

Society

* More affordable mobility for citizens: Provide cestvings for the customers
* Improve Accessibility and Reachability of Districied (Rural) Areas

Economics

» Generation of Jobs and Economic Growth
e Making places more attractive to live, work andastin

5.3 Political Commitment of MaaS

Besides the main components that have already ideatified as integrated parts of MaaS
(Chapter 5), setting up the regulatory frameworbvjiting strong governance structures are
considered at least as important in order to pagemay towards a consistent MaaS. (Konig
et.al. 2016, p.12f) In order to realize the fultgrtial of the concept to provide sustainable
impacts, it is important to perform other forms infegration from different institutional
perspectives, such as public and transport polibgre is need for pro-active policy of each
governmental level; policy should avoid being reactind only respond to the conflicts as
they arise. It should rather anticipate the upcgmievelopment and develop a forward
looking vision. (Finger et.al. 2015, p.10)

Public authorities are vital in the transition frahe present system to a service ecosystem in
mobility. Through smart regulation, the public ggcshould act as an enabler imposing the
frame conditions, including the modification of thegulatory framework, support programs
for standardization, as well as target-orientechplag instruments. (VDV 2013, S.10) The
VDV suggest these actions to be taken over bysgiteunicipalities, federal governments,
and the EU in the form of common objectives andcoete measures. (Heikkila 2014, S.67)

These need to be complemented by Pilots and tessamn order to develop practical
knowledge and experience for future developmentgsses. Testing operations (e.g., a new
service) first in a minor scale indicates the nEgdmprovement but requires merely a small
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budget. This practical knowledge can be used teeldpvprojects and concepts and then
introduce them again to the market. (Heikkila 20847 & S.76 & Hietanen 2014, S.3)

In order to be able to better define the scopeotifipal decisions on the transport sector and
mobility options of the future, a clear politicaramitment of the transport policy is required,

in addition to innovative thinking approaches aildtgprojects. In many areas there is a clear
lack of a revision of these transport policy stgae as well as the legal framework, which is
still too much oriented on the interests of sonaéetholders. (Fligge et al., 2016, p.228)

Without specific objectives of transport policy Ked to Mobility as a Service, it can be
assumed that only a small target group will acyuladi reached, which are usually the users of
the first hour (Early Adopters). Only through cleawlitical goal, it will be possible to
motivate political decision-makers and economiern@sted groups to implement MaaS and to
strengthen the willingness to cooperate. (Fliggalet2016, p.228) Therefore, it will be
important to anchor MaaS directly and purposefal/ a political objective in strategic
programs and to prepare suitable transport policgtegies. By means of an adequate
transport policy, it would be possible to make o$anobility opportunities beyond purely
economic interests and effects. (Russ, Tausz 20ph&g.)

Holmberg et.al. (2015, S.45) refer to many expirds argued, for the integration of transport
policy and urban planning and development practi€agrently, there is a fragmentation
between different policies that influence the tmors sector (e.g. transport policy,
environmental or economic policies, as well as arpanning). Therefore, is seems to be
important to “strengthen the links between land arseé transport”. In order to encourage and
motivate people to adapt more sustainable transpodes as well as walking and cycling, it
is useful to integrate new trends within sustai@alyban planning (e.g. compact and mix-
used cities, clustering around public transportshubyansit Oriented Development) must be
integrated with local factors linked to parking $eecongestion charging, city-center
accessibility, public transport subsidies, and tydé lanes as part of a shift towards a more
sustainable road transport system.

These factors are very specific for the promotidnM@aaS. That is, urban planning and
development activities are fundamental in that ll@mernments can establish institutional
arrangements (e.g. increased parking fees, reduarggkestion charges, bus lane provision for
Maa$S vehicles, etc.) that can promote the impleatemt and adoption of sustainable forms
of MaaS. (Holmberg et.al. S.45f)

5.4 Indicators

Goals of conceptions and new approaches as wéltag developments can always only be
forecast within certain limits. Therefore tendescia the development of traffic and the
mobility behavior of the population have to be nmtored regularly. At the same time,

progress in implementation and the achievementbpéctives and strategies need to be
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identified as well. (Vienna City Administration 201 S.24) For this purpose, an ever
increasing amount of data can be used to analydécaobserve the development of mobility
and traffic in cities and rural areas. Hence thmesapplies for the implementation of
Mobility as a Service and the potential objectigéthe concept.

The chosen indicators are important reference saliee examine the effectiveness of
measures and identify areas where steps needtakée. They are useful for city’s policy to
monitor the effects and impacts of measures, alldwsmonitor major trends and

developments and thus the setting and revisindjactives. Thus policy activities, decisions
and the implementation of measures can be justd#ratithe results of cities mobility policies
and activities be communicated. (Stantchev &Gi6, n.pag.)

The selection of appropriate Indicators for theirdef objectives was conducted through the
consultation of i.e. the existing urban mobilityaps of the cities of Stockholm and Vienna.
However, the most important part of the indicaisradopted from the approach of the World
Business Council for Sustainable Development (2&15ff), delivering a set of indicators as
a tool for cities to perform a standardized evatuadf their current situations of the mobility
system and to evaluate the potential impacts of melwility practices or policies. If repeated
over time this exercise will reveal the measurepaating the most efficiently on specific
indicators and thus allow other cities to seleet blest measures in the context of a targeted
action. (World Business Council for Sustainable &egment 2015, S.6)

Transport and Public Policy

Objective: Improve the Efficiency of the Allocationof Resources

Indicator Definition Source
Net Public Finance | Net results of government and other public autlesritevenues and | 1)*
expenditures related to transport sector

Objective: Reduction of traffic volume and (urban)congestion

Indicator Definition Source

Motorized Traffic Mean weighted traffic densities (number of vehigksring peak and 2)*

densities, during off-peak

peak-hours and off-

peak

Commuting Time Average Duration of commute to and from work oreacational 1)*
establishment (in minutes per person per day)

Objective: Increase the attractiveness of public @nsport, walking and cycling

Indicator Definition Source
Modal Split in Percentage of travelers using public transport 1)*
Passenger Transport
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Average distance Average distance of people covered by (private) ki) 2)*
covered by car
Average distance Average distance of people covered by eco-friefidansport Modes 2)*
covered by eco- (km)
friendly transport
modes (PT, Bike,
Foot)
Availability of Number and frequency of the connections betweediffexent 1)*
intermodal transport modes.
connections
Transport Demand Number of Passenger on Public Transport (per year) 2)*
Opportunities for Length of roads and streets with sidewalks and laikes or 30 km/h 1)*
Active Mobility zones and pedestrian zones, in relation to thelestgth of city road
network.
Physical and Mental | Average reported satisfaction about comfort of tiysport and of | 1)*
Comfort and pleasure of moving in the city area.
Pleasure of Citizens
while using public
transport services
Satisfaction with Satisfaction with Public Transport 2)*
Mobility Options
Satisfaction with pavements and footways for pedest 2)*
Satisfaction with cycling path network 2)*
Use of alternative Number of Registrations / Subscriptions to othebitity services 1)*
Mobility offers
Objective: Reduction of car ownership
Indicator Definition Source
Motorization Rate Number of (private) cars per 1000 inhabitants 1)*
Objective: Improve the Level of Service of public tansport
Indicator Definition Source
Share of Public Share of the journeys by Public Transport in refato car-related | 3)*
Transport of trips
motorized transport
during peak-hours
Transport Capacity | Transport Capacity (Passenger / hour) 3)*
during peak-hours
Public Transport Operating Performance of Public Transport; Totgddaty (places | 2)*
Service incl. Seats and standees), in mill. Km
Public Transport Percentage of Seat and Standee place km whichcPiiialnsport 2)*
Reliability Operator failed to operate
Average Travel Average travel speed of tram or bus, during peakli hours and 2)*

Speed of Public
Transport

during off-peak / evening hours

Objective: Increase the Efficiency of Use of Transprt Capacities
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Indicator Definition Source
OccupancyRate Average load factor of vehicles, often defined byden (cars, public | 1)*
transport, ...)
Environment
Objective: Reduction of environmental impacts of vhicles
Indicator Definition Source
Emissions of Total of air poluting emissions of all transportaes (tonne CO2) | 1)*
Greenhouse gas per year, per capita.
Traffic Noise Percentage of Population hindered by noise gerteatéraffic in 1)*
Hindrance close surrounding of homes
Energy Efficency Total energy consumed by transport sector (totatgnused per 1)*
passenger km) per year (annual average over aks)od
Objective: Encouragement of more sustainable mobtly behavior
Indicator Definition Source
Active Mobility Share of Bike and Walking 2)*
Car-Use Percentage of the population using a car sevenaktia week 2)*
Bike Ownership Number of people owning a bike 2)*
Modal-Split of Modal Split for the population, referring to themier of trips 2)*
Passenger Transport
Multimodality Number of people using at least 2 modes of transptdnin a week | 2)*
Intermodality Number of people using at least 2 modes of tratspdnin a trip 2)*
Society
Objective: More affordable mobility for citizens: Provide cost-savings for the customers
Indicator Definition Source
Affordability of Affordability of the public transport cost for filling basic activities | 1)*
public transport for | of the household budget for the poorest quartilgnefpopulation
the poorest group
Average Average Transport Costs spent by a mobility useypar
Expenditures of
Citizens for
(individual) mobility
consumption
Objective: Improve Accessibility and Reachability ¢ Districts and (Rural) Areas
Indicator Definition Source
Reachability of POls | Percentage of People with access to opportunibesdsions located 2)*
within a certain distance from their home (e.g.50)
Accessibility for Average reported convenience of city transportdoget groups) 1)*

(deficiency) groups
to transport and
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mobility services

Access to mobility Percentage of population with appropriate acce§ubdic Transport| 1)*
services (Stop or Station)
Percentage of population with appropriate acce€ateSharing 2)*
Percentage of population with appropriate acce8ski-Sharing 2)*
Percentage of population with appropriate acces#er Mobility
Services
Economics
Objective: Generation of Jobs and Economic Growth
Indicator Definition Source
Degree of Citizen’s perception of potential difficulties inaessing the job 1)*
Accessibility to Job | markets and / or education systems due to molniétwork
Market and
Education System
Objective: Making places more attractive to live, vork and invest in
Indicator Definition Source
Quality of Transport | Percentage of business owners who consider thaitibe transport | 3)*
Network, perceived network satisfies their needs
by business owners | Percentage of people who consider transport neteatikfies their | 3)*
and citizens needs
Share of Spaces for | Sum-Total of Spaces for cycling, walking and pulbiansport 2)*
cycling, walking and
public transport
Share of Spaces for | Sum-Total of Spaces for Parking Areas
Parking Areas
Mobility Space Use | Proportion of land use, taken by all city transpoades, including | 1)*
direct and indirect mobility space usage (m?)
Fatalities by road Number of casualties per year, caused by urbasgoan 1)*
and rail transport
accidents
Quality of Public Reported Usage of streetsand squares and subjapfveciation of | 1)*

Area - Presence of
attractive areas such
as pedestrian street
or squares which
facilitate social
activities and
encourage citizen’s
interaction

the public area quality

*Sources:

1) World Business Council for Sustainable Developn#915, S.35ff
2) Vienna City Administration 2012, S.24ff

3) City of Stockholm Traffic Administration 2012,22ff

4) Smile Mobility 2015-2, n.pag.
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6. MAAS CASE STUDIES — MOBILITY SERVICE INITIATIVES
AROUND THE WORLD

Cities, Policy Makers and even external playersehacognized the need to create a new
mobility approaches, setting up a network of pubha shared modes that provide integrated
mobility services that are viable substitutes togie vehicles.

The following case studies of MaaS-Concepts proadea selection of different pilots and
projects aiming to develop various approaches w@irmted mobility, varying in the level of
integration of the service features, including eliéint transport modes and applied to different
geographical areas. In this context, there willabselection of integrated mobility services
respective MaaS-Concepts has based on the defimitivat are described in Chapter 3.2.
These cases are described using the core elenféviega® illustrated in Chapter 5. After that,
there should be an evaluation of how cities haveeldped after the implementation of
Mobility as a Service, using the indicators thatdnheen chosen to describe the policy related
goals and objectives indicated in chapter 6.

6.1 MaaS-Concepts

6.1.1 Whim, MaaS Global (Finland)

MaaS Global is the world’s first mobility operatas a service company, also known as the
Helsinki Model, supposed to be the first impleméataof a fully integrated Mobility as a
Service. Currently in a pilot stage, it is expectedoe completely applied by 2025. MaaS
Global is aiming to stimulate the development df-$gale MaaS solutions. Launched as
MaaS Finland, the company was later named MaaSaGlobreflect the vision for global
expansion (e.g. United Kingdom, Canada, Austra{dpaS Global n.d.-1, n.pag.)

A group of eight investors lead by Transdev (Veolave teamed up forming a MaaS
operator. The project brings together 23 partneskiding a variety of research organisations,
ITC and transport companies, besides the transpertators. It aims at an open market model
based on brand cooperation. Inter alia, Maas Glbhalalready established agreements with
Finland’s rail and city public transport compani@daaS Global n.d.-1, n.pag.)

The Whim-Application will be a one-stop urban mdkil solution, offering its users
multimodal and mixed modal trip suggestions. Whiffiers both monthly mobility packages
that bundle monthly travel requirements at a sipgiee as well as travel on a ‘pay as you go’
basis. Yet, Monthly packages, however, includedbdtéenefits.

Offering an all-inclusive multimodal transport ap@T, ticketing and payment integration are
at the heart of the project. Users open Whim, dhigr destination, and pick from a number
of potential options and routes, including busesns, taxis, bikes, and even cars to offer to
take people door to door as easily as possible.apipdication synchronizes with the user’s
calendar, helping to plan journeys in advance diwvieg people to plan their route in
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advance and buy their tickets. Whim also learnsutiiee user’'s preferences. In Addition,
Whim always encourages the use of public transpothe future, it will even reward you for
travelling greener. (Maa$S Global n.d.-2, n.pag.)

Currently, the system connects all Finnish citiesl @ublic transport networks (Helsinki
Transport Authority HSL/HRT). Furthermore, agreemsewith the car-rental company Sixt
and with Taxi Services can be purchased via theliggtpn. In the future, MaaS Global is
looking at integrating services like Uber and Lyft.

Even tough the project is not yet operationalsiprojected to provide pre-purchasable and
pre-constructed mobility packages. Each packagebeailtailored towards a specific socio-
demographic group such as families, commuters sinbases. (MaaS Global n.d.-2, n.pag.)

Currently, there aréhree mobile service optionsavailable to consumers: one that combines
several modes of transportation for a single thgl{t); one that combines private car use
with an extensive range of public transport sewi¢Medium); and one that offers a
comprehensive service for all transportation neads monthly rate (Premium). (MaaS

Global n.d.-2, n.pag.)

89, 249, 389
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Figure 17: Whim Mobility Packages

(Source: MaaS Global n.d.-2)

The user has the possibility to automatically r&fréis packages each month. However, the
user is allowed to change, upgrade or even cansedubscription before the start the next
subscription period.

A further element isVhim Car, a brand new car concept, which offers rental eais super
affordable fixed day rate (24 hours). It's by faetcheapest alternative for one-day rentals,
but you also have the option to rent your Whim @ar a longer period. With 4 price
categories to choose from, there is sure to ber @had suits your needs. Whim Car differs
from traditional car rental with its always guared fixed price. This new car concept is only
available with your Whim subscription. (MaaS Globhal.-2, n.pag.)

Another interesting project is that besides the @sothcluded in the above-mentioned
projects, MaaS Global also plans on-demand trahsgmowices. A similar project, the on-
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demand minibus service Kutsuplus (“Call plus”) $leet of nine-seater minibuses - was
already operated by the Helsinki Regional Transpgency for 4 years, and one of the most
innovative component of Helsinki’'s and Finland seliigent traffic system. (Moss 2015,
n.pag. & Fountain 2016, n.pag.)

The routes of the buses are determined by the bgskhey get on any given day, responding
to the real-time needs of customers. Using a stanig@, customers could choose pickup and
drop-off locations. The service’s software combimeduests from several customers and
calculated an optimal route for its minibuses. phablem was that, so far, Helsinki only has
15 buses, and doesn’t have the funding for any mi&uesuplus was heavily subsidized by
the city, and although the service was popular gaiding riders, it was doomed by budget
cuts. (Moss 2015, n.pag. & Fountain 2016, n.pag.)

6.1.2 Tuup, Finland

Tuup, a Helsinki-based mobility start-up, is deypehy a multimodal mobility application,
which integrates various mobility services as veslty and secure ticketing and payment in
one application. The Turku Region Traffic, also wmoas Foli, is the first mobility service to
offer purchasing via Tuup. In 2015, the existinghife ticket solution for Turku’s public
transportation was chosen the best mobile sermidériland. Now the mobile ticket will be
extended to a mobile ticket solution. (Tuup 2017-pag.)

Tuup offers an Ecosystem of various mobility seeviroviders. The Collaboration network
includes Finland’s national railway operator VR,l$tieki Region Transport, Turku Region
Traffic, the Finnish Taxi Owners’ Federation, asllwes companies providing parking
solutions and shared bicycle use. Once having ledted a wide MaaS-Ecosystem in
Finland, Tuup even aims to introduce services apple for the global market. (Tuup 2017-1,

n.pag.)

Tuup offers ICT integration through an intelligeayiplication that offers a journey planner
(schedules, routes and fares), and allows an eabyack finding, comparing, booking and
paying for the use of various mobility options, @msg a seamless user experience.

The intermodal journey planner generates an optimsasportation plan for the user by
combining the most suitable modes of public andgbe transportation, according to the users
preferences. It is easy to compare different ramigons, based on speed, price or emission
rates of different transport options. Tuup evergnates the real-time departures of public
transportation in the biggest Finnish cities. Wikatnore, it is possible to hail a taxi or ride-
sharing opportunity, and search for search foraleoar pick-up points or available cars.
Further, integrated payment enables the user tofpayheir Foli ticket for the public
transportation in Turku within the app. Ticket a@ois will first include adults’ and childrens’
single tickets as well as the 24 hour day tickets later be extended to other options.

Tuup is an Agenda based travel planner, optimipedidily agenda on personal preferences
(time, price, exercise or emissions — and mobiligtory). The app can synchronize with the
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user’s calendar providing them with an optimal dianthe day’s travel needs, telling when to
leave and revising the plan if there are traffisrdptions. Parking is also included in the
solution. The Application learns from the preferendy the choices user make and assists
them by giving Reminders and by figuring out neteriatives and option, when things don’t
go according to plan.

Tuup offers a multimodal traveling, including var® mobility options into one single
solution: Public Transport, Intercity Bus & Trai@ar-Rental & -Sharing and City-Bikes, and
considers even using the own car. In the futureypTaims to expand its service and include
other public transportation services, e.g. car laingcle rental services and parking services,
as well as Long-Distance busses and trains anchgrahips with Taxi Services (e.g.the
Finnish Taxi Owners Federation and the taxi cemtersouthwest Finland, LSTD Oy).
Additionaly, Tuup aims to include the trade-carpoglservice PiggyBaggy.

Furthermore, the taxi-pooling service Kyyti (FinmisRide) will be integrated in the Tuup

application. The service will be first launched@ulu 2017, and later be extended. Kyyti
offers on-demand door-to-door-rides, based ondba of sharing a taxi with other customers.
Therefore, the service is considered to be a ngssiement in the mobility market, since it
provides a solution for the first / last mile prefn. (Tuup 2017-3, n.pag.)

The Kyyti system is based on the efficient use efhigles, enhanced by a fully automated
process from customer’s order to ride matching f&a®t management. The service offers to
all customers an affordable pricing based on aéblel pricing is based on aggressive
dynamic pricing, shared capacity and the optimiaed of the fleet. Great value prices are
available for all passengers when everybody isivglko share the ride with others. (Tuup
2017-3, n.pag.)

Price for all service categories is always paicadvance and will be final. Customer can
choose from three service categories and have |pwee by being flexible in waiting or
travel time. Service categories are the “taxi-liEXpress option, the slightly more flexible
Flex option, or the cheapest Smart option, if ywavel needs don’t require you to be on a
tight schedule. The customer can significantly @ftee price by giving us more possibilities
for pooling flexible Kyyti if you are able to beefible in your travel and waiting times. (Tuup
2017-3, n.pag.)

Another special project is the planned launch afeanand responsive robot bus service in
Finland during 2017, which will be conducted by Ppuo cooperation with Vinka and Sohjoa
project. The purpose of the automated bus progetd attract Finnish companies to take that
first step towards automation and to build permadenelopment activities and businesses in
the field. (Tuup 2017-2, n.pag.)

Tuup will provide the service to the public throug$ travel planning application available
already now in several parts of Finland. Vinka widvelop the automatic demand responsive
ride sharing and fleet management intelligence,lenvi@ohjoa will provide the piloting
platform. (Tuup 2017-2, n.pag.)

68



6.1.3 UbiGo, Sweden

UbiGo is project offering a multimodal urban motyiliplatform, piloted in the city of
Gothenburg in Sweden in 2014. The project was pé#rthe Vinnova-funded Project
Go:Smart, with partners such as Volvo, Chalmersvarity, City of Gothenburg, the
Swedish Viktoria Institute, Vasttrafik and the Limdlmen Science Park. It is one of the most
ambitious and promising efforts to create a fullyegrated service for the much discussed
Combined mobility and Mobility as a Service. (Ubi&d13)

The UbiGo service was tried in a real living labfbyming an fictive company, showing the
viability of the business model, with paying custysm under real commercial conditions.
During 6 months, 70 urban households subscribed fally-integrated mobility service,
allowing them to use car sharing, car rental, &exirices, public transport or bike-sharing for
a monthly subscription fee. Everything was easilgegsible using one app. (UbiGo 2013)

The project involves the cooperation between Vafsittipublic transport operator, Sunfleet
Car-Sharing, Hertz Car-Rental, TaxiKurir taxi seeviand JCDecaux bike-sharing. The ICT,
payment and ticketing integrated service combinegyhing into one application — even
bike-sharing or car-rental can be managed and sedegith the application. (UbiGo 2013)

The main service interface was a mobile phone aggtion that provided users access to the
offered services. To access their transport sesyitébi.Go Customers logged into the
interface via a Google- or a Facebook-Login. In dipp, they could activate manage their
bookings, activate purchased tickets/trips, andesxcalready activated tickets (e.g. for
validation purposes). The app also allows to chdwkir balance, bonus, and trip history,
and get support. However, it has to be notedghar on-trip journey planning or real-
time-public-transport- information has not yet bésciuded. (UbiGo 2013) In Addition, each
participant received a smartcard, used fores€to bike-sharing or to unlock a booked car,
but also charged with extra credit for the pubiensport system in case there was any
problem using the UbiGo service. (Konig et5aB6f)

Households subscribe for tailored monthly packatgtermined in time or distance for each
mode separately. For example, public transpadietermined as days in one or more zones,
car-sharing, car-rental as days an taxi as distahbe subscription is based on prepaid
credits, and users were free to choose their sitiscr level starting from a minimum of
135€ per month. Credit could be topped up ralfed over depending on how much
credit the household utilized, and the subscriptonld be modified on a monthly basis.
(Konig et.al. S.36f) If the cards run empty, extiays or hours will be registered and billed
afterwards, as will taxi-trips, waivers etc.

The household creates their packages based om#weass as a household as a whole, and the
price of the package is cheaper than the same a@mbsgarvice would be on its own. During
each journey planning, the user makes their owrelrdecision on transport modes based on
their monthly packages. If the subscription rungsmadditional trips will be registered and
billed after. Un-used days or hours will be savaddter use. (UbiGo 2013)
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Further services include the availability of elextrars and bikes as well as a bonus scheme
for sustainable choices. For every kilo CO2 sawsnnfpared to if the trip would have been
made by private car), users get bonus points #rabe used to purchase services or products
from UbiGo partner organisations (bike service, bodelivery, health clubs, concerts etc.
Furthermore, if there are longer delays in the putbhnsport, the customers will get a taxi
without any paperwork afterwards. (UbiGo 2013)

The Results from the evaluation executed afteptlods, based on surveys, interviews, travel
diaries, focus groups and usage were very positivéact, it has been concluded that the
project has been proven in reality. During thetpibwer 12 000 transactions (day - tickets, car
or taxi-reservations etc.) where made and thatimgleshousehold stopped using the UbiGo
subscription, and that most of them wanted to cotito use the service. The main reason for
taking part has shifted from curiosity to converignwhich is exactly what hoped for. Also,
the economy grew in importance. (UbiGo 2013, n.pag.

Half of the users changed their modes of travelr faut of ten have changed the way they
plan their trips and one out of four have chandedrt‘travel-chains”. They say that it has

become easier to pay for the travel, they haveebetintrol of expenditures, they have gotten
access to more modes of travel. (UbiGo 2013, n)pagfually, six months were enough for

most of them to change behavior and continue vgir new behavior. (Fligge 2016, S.212
& S.216)

After the end of the very successful pilot in Gatherg, a project a group of individuals from
the project started Ubi.Go Innovations, with thergmse of refining the concept and
introducing it on a larger scale. In cooperatiorthwiericsson AB and the ICT Viktoria
Institute, a relaunch of Ubi-Go is planned for Sexeth 2017. (Rise ICT HQ 2017)

6.1.4 Smile, Vienna (Austria)

The aim of the Smile Project (Smart Mobility Info ®icketing System) ...is an ambitious
project trying to grow into a working prototype aftermodal integrated solution by
delivering multimodal options, information, bookirgnd payment trough a smart and
efficient system. (Smile Mobility 2015-1)

The smile project provides a break-through in temhsusability and as an enabler for
integrated multimodal mobility services. The intgyn of multiple mobility providers
throughout Austria such as OBB (Austrian Railwayd)iener Linien (Public Transport
Vienna), Taxi 31300 (Taxi Service), Car2Go (fremafing car-sharing), Emil and Emorail (e-
carsharing), Citybike (bike sharing), Tanke (Chaggnetwork for eCars) and many other
services is a unique achievement. (UITP 2015, S.19)

Smile aims to offer a mobility platform that integ¢es various means of transport (public
transport, rail, car-sharing, bike-sharing, caragntaxi) and combines them with routing
information and user data to provide individual migboffers. ICT integration is povided via
the SMILE App, which is the user interface of thehitity platform. With the application
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interface, all functionalities of the mobility ptatm are easily accessible: Information —
Booking — Payment — Usage — Billing.

The user is informed about available means of pamsn the area around the current user
locationby an interactive map. Further information can discaccessed, e.g. departure times
of publictransport, available rental bikes, conditions afasharing vehicle or the available
charging points in park houses. For trips, théf@ien offers different individual options and
combinations. These can be sorted by mean of toatadpme, price or CO2. With a filter
certain means of transport can be filtered indiglju What is special is the tinformation of
CO2-emission for each mode and route, which ismaportant move towards sustainable
transport as it provides the user with the necgdsémrmation to make green travel choices.
(Smile Mobility 2015-1)

The smile app shows the total price for the erttigeas well as for each segment. The app
considers season tickets, discounts and member&hgsfrom sharing providers) as well as
private vehicles which can be saved in the mobrtyfile.

The whole trip can be booked, reserved and negesgdeets bought from the providers
directly via the app. The secure, cash-free paynmocess runs completely in the
background. After the payment was authorized tbleets will be directly shown within the
smile app. Payment integration is also linked ® djpplication. For services that depend on
usage (taxi, car-rental, car-sharing, bike, parketg) the customer is charged right after
usage, after the final price has been calculatéthéend of a ride a push notification appears
on the users’ mobile phone confirming the finacpriBy tapping it the price is accepted and
the ride is paid for. (Smile Mobility 2015-1)

According to the specific user request the daté valselected and combined to provide the
most suitable options for the requested trip (idiclg the actual price). Additionally the users
then had the chance to choose an option to bookrtties trip — even with several mobility
providers — without changing between different agsile Mobility 2015-1)

The platform was tested for over a year. More th@@0 external persons registered for the
pilot operation. Afterwards the changes in mobilighavior were surveyed. The results of the
scientific evaluation showed that the usage of sr@t to a more environmentally friendly
mobility behavior, and thus is the key to a multdaband intermodal traffic system that will
encourage the spread of e-mobility and incentiyablic transport. (Smile Mobility 2015-2
& UITP 2015, S.19)

More than 1,000 external persons registered foptlo¢ operation and extensively tested the
platform and its functions. In three phases the-bhase was continuously expanded. Every
person subscribed used Smile as much as possilpewde feedback and to improve the
service in regular iterations. Later, an externlaltpperation started, and Smile was tested by
the users under regular circumstances. Afterwatds,evaluation of the pilot operation of
Smile has been conducted, in which roughly 17%hef pilot users took part. The most
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important results that has been achieved is thatirtiplementation of Smile increased the
usage of sharing offers and e-mobility and redubedisage of private cars.

It has been stated that Smile increased the ingaihty of pilot users, since customers
confirmed an increased use of public transportoimlgination with their private cars, as well
as shared- or private bikes. As the main motivafoorthe increase in combinations of public
transportation and car / bike was specified thelarialternatives Smile suggested.

Further, the usage of the mobility platform ledcteanges in the choice of the transportation
modes chosen by the pilot users. It increased shgauof public transportation, sharing offers
and e-mobility and at the same time reduced thassens when private cars were used.

Just as well, the use of the mobility platform soppe breaking the mobility routines and
increased usage of alternatives by the pilot us&rer two thirds of the respondents tried new
alternative routes suggested by Smile, and choseis®® more efficient, attractive or
environmental friendly routes. (Smile Mobility 2025n.pag.)

6.1.5 Hannovermobil, Hannover (Germany)

Introduced for the first time as Hannovermobil, &aited on its high expectations, a modified
system has been relaunched in 2016 as HannoverradhilThis second phase of Ustra’s
(Hannover's public transport operator) and GVH sefBer Hanover Transport Association)
“Mobility Shop” is considered to be the very firdully operational example of a
MaaS. (Rohrleef 2014, n.pag.) The idea behind Heemmaobils ‘Mobility Shop is to
combine Public Transport information and ticketitaxi services, sharing concepts and other
information (e.g. Points of Interests) over a commuobility platform, handling just a single
membership. The geographic service covers the uabdnsurrounding region of Hannover.
(Konig S.21f)

The Mobility Shop is a truly multimodal version. TGntegration is being developed based on
the Hannovermobil pilot scheme that will include sanartphone app with real-time
information. The core feature of the service is iategrated workflow integration of
registration, routing, booking and invoicing forveeal transport modes (public transport,
taxis, station-based and free-floating car-shayringyering different mobility options for the
needs of various target groups. (Ustra HannoverStdr&ehrsbetriebe AG 2017 & UCL
London Institute 2015, S.16)

More flexible than the original pilot, the servicenot exclusively limited to the holders of
annual season passes of public transport anyniare offering itself towards a much broader
share of the ‘multimodal’ target group. At a mowttiee of €9.95, Mobility Shop offers
multimodal mobility provided by Public Transport €gptors tstra and GVH in cooperation
with Stadtmobil, Hallo Taxi 3811 and Deutsche Bafirsira Hannoversche Verkehrsbetriebe
AG 2017)

The service offers users the possibility to tatlee bundle to their individual needs and to

directly book their journeys, whether getting &étfor public transportation, book one of
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Stadtmobil’s shared-cars or order a taxi-serviceluding travel times, appearing in real time
and all cashless and location-independent. Beioigstomer of Mobility Shop means being a
customer of Stadtmobil carsharing and Hallo TaxiB3&s well, without having to pay the
usual admission fee. In addition, customers arentgda heavily discounted rates for
Stadtmobil car-sharing as well as for Hertz CariRleand taxi services. Moreover, a free
discount card (BahnCard 25) is included for thegtdistance rail operator Deutsche Bahn.
(Mobility Services 2017, n.pag. & Ustra Hannoveestterkehrsbetriebe AG 2017)

Having these different types of urban mobility congal in a single service, users get tickets
quickly and easily, have a transparent cost ovenaed can use the different means of
transportation according to their individual prefeces. Further, one single card can be used
to access public transport and sharing-vehiclesjiging ticketing integration between Ustra,
the public transport provider, and Stadtmobil dzarsrg. (Mobility Services 2017, n.pag.)

For all services used, customers receive an inegyrfoint mobility bill” at the end of each
month that includes all basic cost as well as taxil car-sharing usage fees. Yet, this
advanced integration is only available for publansport, car-sharing and taxi-services. Long
distance rail and Hertz car-rental prices are ncuded in the mobility bill, which is why the
integration is only basic between these partie€L{(Uondon Institute 2015, S.16)

Since the establishment, an increasing numberg¥tered users and the growing volume of
sales showed the economic success and the usgrtamwoe, and thus making the project a
good example a sustainable integrated mobility tewlu Mobility Shop is identified to
contribute to the decreases of the need of owniograoffering extensive and multimodal
mobility and fostering the choice of environmentaftiendly means of transportation.
Mobility Shop provides simplified, transparent andividual mobility for the inhabitants of
Hannover. (Mobility Services 2017, n.pag.)

6.2 MaaS-related Concepts
6.2.1 Moovel

With the Moovel application, the Moovel Group, dsidiary of the automotive manufacturer
Daimler, offers a "mobility app”, which offers fultegration of different means of transport
as a complete "one-stop shop” for urban mobilitpoVel integrates countrywide mobility in
Germany via a single smartphone platform. It inekigublic transport, car-sharing, car-
rental, national rail, bike-sharing and taxi, albyided by separate operators such as Car2Go,
MyTaxi, NextBike, and DeutscheBahn. In the futuris iplanned to offer the offer not only in
Germany, but also in many other countries, by iragg further mobility partners. (Moovel
Group 2017-1)

In all of Germany, public transport tickets canlmoked and paid directly to the transport
companies of Stuttgart and Hamburg, Deutsche Btidencar2go and Flinkster car-sharing
providers, taxi operators mytaxi and taxi call, vasll as extensive rental bicycle offers
(including Nextbike, Norisbike or MetropolradRuhrQar-Sharing such as Car2Go is seen as
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the key to achieving a much wider deployment of M@ovel service. Car2Go was the first
car sharing system in the world without fixed réntzcations, which ensures sufficient
flexibility to meet demand. (Moovel Group 2017-1)

The core of the service is an extended ICT integnaiThe Moovel mobile application offers
and easy intermodal journey as well as planningking and (yet still restricted) payment
options. The app shows available options and coespanobility services from various
providers in terms of ticket price and durationfitwl the optimum route from A to B. Using
an interactive map view shows all nearby transpioriaoptions or trips for the desired
destination. The users can compare all the availaelites and transportation, using all the
information about the trip in detail, such as routistance, journey time or costs, and select
the trip chain that fits best their needs. (ModsBebup 2017-1)

The route planner contains an integrated paymenttifon for all services, except for
NextBike and, still Car2Go. Moovel allows the ustrdook the ticket, the ride or the rented
car and / or confirm the payment directly to thespealized Moovel account. There is no
need for cash — it can easily be paid for the amasebility options directly through the
interface. Moreover, Car-Sharing or Taxi-Servicas be located and selected directly within
the interactive map, and paid easily and diredthe details of the booking will be displayed
on the interface, sending a push-notification wttendriver has arrived. The service can be
paid at the end of the trip journey; it is even bk to tip the driver in the app. (Moovel
Group 2017-1)

In Addition, discounts such aBahnCardsor a bahn.bonus-Cardsan be entered and
considered in the booking and payment. TicketsReskrvations are saved in the application
and can be found in a digital wallet. Moovel evéiers the possibility to cancel a booking or
a reservation in the app. To be sure, all invofcesh the different partners will be received
per email, after the transport service has beed. Udereover, each customer has an own
PIN-Code, which is used to confirm bookings andrmpeamts, but also to access booked cars or
Bikes. (Moovel Group 2017-1)

Basically, the moovel app is available worldwidewdwer, there are still some constraints.
Ticketing integration isn’t yet developed among diféerent transport modes, and booking
functionality is currently only available in Germaryet, even though car2go and NextBike
accounts need to be linked to Moovel directly bg tstomer, an extended ICT integration is
available for these partners. (Moovel Group 20X1CL London Institute 2015, S.17)

To enable users to access an urban mobility netaoykime, anywhere, The Moovel Group

has extended its mobility offer to the Messengevises of Facebook and Slack. Get an
overview of nearby stops as well as informationhsas connections and departures for an
ever increasing number of cities world-wide, aslaslthe availability and location of car2go

vehicles, and a further linkage to the providens. §Moovel Group 2017-2)

Moreover, Moovel supports the city council of Sgaitt (Germany) with a price campaign
during days with particulate matter alert, in ortlemcentivize customers not to use the car in
the urban area and to get on public transport. &s vith very poorly exchangeable weather
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conditions, Moovel offers, in cooperation with t¥S (Transport Association of Stuttgart
50% off the regular VVS ticket prices in the whdl€S transport-area. Customers even have
the opportunity to ride by bus and train for fréeght after the ticket purchase, a random
generator decides whether a booking was free afgehanforming the customer via a push
notification. (Moovel Group 2017-3)

Especially in these periods, it has been noticed the number of VVS tickets booked
through the moovel app was several times high#ranmespective periods than on comparable
weekdays without a fine dust alarm. Thus the exukedbad with fine dust and nitrogen
dioxides is to be reduced. (Moovel Group 2017-3)

6.2.2 Qixxit, Germany

Qixxit, a multimodal information service operateg the German Railways Association
Deutsche Bahroffers a that connects digital offerings and riigbservices on a virtual level
on an common information platform, which provideedt and easy access to transport and
mobility offers. (QT Mobilitatsservice 2017-3)

In contrast to other MaaS concepts, Qixxit integgadlmost all transports and / or mobility
offers, which are currently available in Germanyek if DeutscheBahns the incumbent
railway operator in Germany, the company emphastzewever, that the app is the neutral
among all means of transport and, according to uber, the most favorable or fastest
connections out. (Kénig et al., 2017, p.23)

At present, more than 15 means of transportatienaggilable from numerous partners. In
addition to public transport, the local and longtdnce transport oDeutsche Bahncar
sharing, car rental and bike sharing, the integrdtansport services also include long-
distance buses, carpooling and a partnership witpplers of flights-tickets. (QT
Mobilitatsservice 2017-2)

Especially long-distance buses were initially nlainped to this extent, but it is stated that the
customer needs have changed considerably. Furthercompany has been integrating
Europe's largest taxi booking portal (Taxi.eu),wadl as carpooling opportunities (such as
Blablacar). In addition, Qixxit does not only indki public transport, but also takes into
account the use of the own bicycle or the own aad supports the driver with a parking
routing. (QT Mobilitatsservice 2017-2)

Qixxit is described as a personal mobility advisahich simplifies the complexity of
mobility and shows the many ways of getting frontoAB in a convenient way. It is possible
to search, compare and combine different meansaosport and thus to select the most
suitable connection directly from door to door. &hn the user’s preferences and needs,
Qixxit combines the variety of transport modes ahdws the different ways to reach the
destination. The overview shows all possibilitieghwthe most important price data, such as
price, duration, distance etc. (QT Mobilitatsseev017-3)
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Further, Qixxit offers an easy personalization aojyusting travel preferences and the settings
for the means of transport and optimize the roetrch. The user can define his preferred
means of transport, take into account own bicyelear s or indicate the possession of a
driving license. Further, it is even possible teafy the running speed in order to adjust the
time computation for the walking distance. (QT Muéisservice 2017-3)

The app includes an interactive map view, whichwshquickly and clearly, where the next
stop or the next car sharing station is locatedlewl best to get around. It is also possible to
display the type of transport used, and even totBeecurrent traffic flow. Also, Qixxit
provides real-time information about changes, delagnnections and connections on-the-go.
The app shows platforms, flight numbers, or digeddi- and will take the user safely to your
next point by pedestrian routing. With the helghad real-time vehicle data of the DB as well
as extensive traffic information for the road, Qixs in a position to react quickly to faults
and to determine efficient connection alternatiy@s. Mobilitatsservice 2017-3)

Yet, booking, ticketing and payment are only audéafor Railway- tickets of the operator
DeutscheBahnThe app stores these as online tickets and dofimress at any time. With the
quick booking, tickets can be ordered with just cfiek, as customer and advantage cards
(for example BahnCard) as well as preferred paynmeethods are simply stored in the
personalized area. (QT Mobilitatsservice 2017-3¢ Plurchase and payment of tickets for
other transport modes is not yet available withia &pp, but has to be done within the ICT
Integration of the transport providers. Currenfly, example, the app links to the booking
pages of the partners for taxis and car rental. éd@wis expected that from 2017 it will be
possible to book and book tickets for complete @fashains directly in the app. (Woélbert
2016, n.pag.)

6.2.3 iDPass, France

SNCEF is France's national state-owned railway caowpplaas created several new multimodal
services and service combinations. The goal of diegelopment of more integrated,
multimodal services is to increase the modal-siére of trains and to attract new customers,
which has been successful. The value propositioncistomers is improved customer
relations and integrated services. The idea of htyplservices is to offer door-to-door
services and to develop first and last mile transpion. Further, the aim is to integrate these
mobility offers to global service platforms withasss to all services. (Konig et.al. 2016,
S.23f & SNCF Mobilite 2017-1)

At each reservation, the price of the service issented in advance on the iDPASS
application. TheD-PASS is a mobile application for door-to-door transptidn planning,
including proposals for services for the first dast mile. iDPass inlcudes a single, common
interface to facilitate travel journey planning,faxilitate the planning and organizing of the
entire trip. The service includes (Konig et.al. 80%.23f & SNCF Mobilite 2017-1 & SNCF
Mobilite 2017-2):
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- iID-CAB, a taxi or car-with-a-driver service with fixedigg and advance payment.
The reservation can be done in the web site iDCABsing the iIDPASS-application.

- Wattmobile, a self-service rental service for electric vedscltow-seater Renault
Twizzy and scooters). The service is availablelatallway stations. The iD-Pass card
with RFID can be used to start the vehicle.

- Zip-Car, a self-service car-rental / -sharing serviceguvailable in Paris and in a few
other locations, and is about to expand. The careaopened by using a smartphone
with the iD-Pass application.

- Bicycles: the application shows the locations of self-senicycle stations and the
number of available bicycles.

- Parking places: the application visualizes the parking placesilalgle nearby. By
clicking on a parking place, the application shawame, address and opening hours of
the parking place. The application also shows tlerto the parking place.

The terms of payment vary, based on the servieraaffby iDPass and used by the customer.
While the services provided by iDCAB are payablehweach transaction, directly on the
IDPASS application, the services provided by Zipmad Wattmobile are invoiced at the end
of the month, depending on usage, on the bank atdidked in at the time of registration.
(Konig et.al. 2016, S.23f & SNCF Mobilite 2017-1)

Furthermore, SNCF has created several other apiphsaand mobility services, in order to
respond to different customer expectations. Thezabso (Konig et.al. 2016, S.23f):

- ID-VROOM, a car pooling service. Regular users have a gtesed return journey by
taxi if the driver unexpectedly cannot bring onelbaDV-Room users have also a
free automatic toll badge, no management costsrenedve a monthly invoice, which
can be downloaded in the application. (Kénig eR8ll6, S.23f)

- iD-AVIS service allows to book a rental car and traindickimultaneously. iD-AVIS
gives reduced prices which vary depending on ifuker has a SNCF discount or
loyalty card. The service is available at over itad@bway stations in France and over
90 stations in Europe.

For students, a dedicated service names “Pack N&bi{Mobility Package) has been
launched in 20 cities and the aim is to have allversity cities included. The services
included and prices vary as they are agreed wdal lactors. “Pack Mobilité” services include
local trains, metro, bicycle, car-pooling, car-shgrand discounts for long-distance trains.
(SNCF Mobilite 2017-3)
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7. RESULTS

The survey results focusing on international Maafcepts have shown that currently, there
exist especially smaller MaaS-pilots that coverfeddnt geographical service areas, for
instance cities as well as rural and / or regi@arabs. Only very few larger MaaS services
have been established with a wider geographicatreme, and are not yet including mobility

packages of a larger scale. In fact, there aremytiategrated mobility conceptions that

include national and international service coverage

Out of all the analyzed pilots, the regional pulbtensport provider can be seen as one of the
core elements, integrating car-sharing and bikekstp@ompanies as well as integrated taxi or
other demand-responsive mobility services. Thuss tshows the importance of the
complementary role of shared mobility to providdélexible and subsidiary mobility offer,
offering a viable alternative to the usage of pevears.

Just as important is the advanced integration dfimadal information planning, as well as
ticketing and payment functions. Especially theegsoof users to real-time traffic information
and an integrated journey planning tool seems tceblty considered as a basic element for
the deployment of seamless mobility offers. Notg@npleted is the integration of incentives
to motivate the consumers to travel in the mostmg@nd sustainable way; for example, eco-
friendly trips are proposed on the multimodal matis of Smile or Moovel, and even
rewarded in the Whim-Concept. Moreover, the impuréa of ticketing and payment
integration seems to be understood, since tharetlse most cases the possibility to pay for
the services booked and used in one single accBuanh if some of the concepts still refer to
a link of the transport provider’s app in ordebtmk and pay for the service, a strong will to
extend the platform integration to an integrateginpent solution seems to be vital in every
conception.

It has to be mentioned that the availability of rusgecific mobility packages as the most
essential characteristic of fully-integrated Mad#s not yet been deployed in all its
opportunities. Only MaaS Global’'s Whim and the 6nthepilot of UbiGo did include
mobility packages that have been tailored to thez-gpecific needs of different target groups.
Beyond that, only Hannovermobil offers a kind ofrreobility package too. Yet, Ustra’s
mobility package is a single package with a fixeshthly fee, which is not based on specific
customer groups, but offers the possibility for tiser to include the services they prefer or
need. The other investigated integrated mobilitiuttans do not offer these varieties of
mobility packages and fees, but “only” offer the/@s-you-go option, which are paid before
or after the transport or mobility service has besed.

Finally, the integration of electric mobility antiet designs or conceptions for autonomous
driving is not yet available, planned or explicittyentioned across the different cases. Only
the more developed MaaS approaches in Finland, sgchVhim and Tuup, have been
experimenting or are planning to launch pilots atoaomous car or shuttle services.
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Hannover-

Whim Tuup Ubi.Go Smile . Moovel Qixxit iDPass
mobil
Journey Planner X X X X X X X X
|V|u|tim0da| ReaI-Time
Plattform Information X X X X X X X X
Sustainability X X X
Booking X X X X X X X X
One-Stop- Ticketing X X X X X * * X
Shop Payment X X X X X * *x X
Discounts X X X X X X
Mobility Packages X X X ko
Payment
Pay-as-you-go X X X X X X X X
Public Transport X X X X X X X X
Shared Mobility X X X X X X X X
Combined i
Mobility E-Mobility X X X
Autonomous
Driving Pilots Pilots 2017
Other Parking X X
Services Delivery x

*restricted, only in Germany

** restricted, expected to be fully integrated in 2017

*** special offers for youngsters and adults




In the second part of the analysis, it was iniigdlanned to examine and demonstrate the
effects of the MaaS concepts on the derived (tafivlicy objectives by using quantitative
dimensions on the basis of the selected indicators.

However, because of different obstacles, it wasnaliely not possible to carry out this
guantitative assessment in the approach. This éstduhe fact that the MaaS concept, as
already mentioned, is still very new, and the auirrprojects, which are aiming at the
implementation of fully integrated mobility conceph the sense of the Mobility as a Service
vision, still feel themselves in test phases ootgirojects. Only a few surveys on the effects
of the MaaS concepts have been collected so farfew projects after the first test phases.
This is why only the following tables cannot bdefil with empirical data to conduct the
intended research. Yet, the indicators still caruged in further researches, by gathering the
data that is needed to fulfill an evaluation of #feects and changes that can be noticed by
comparing the situation before and after the imgletation of a MaaS within a certain
geographical area.

So far, it can only be referred to the little infation given by the statements of the UbiGo-
Authorities (UbiGo 2013, n.pag.) and the Smile Ecbjin Vienna (Smile Mobility 2015-2,
n.pag.), who indicate some positive results thaehzeen achieved through the extensive tests
during their pilot operations. Ultimately, even $keprojects didn’t publish the empirical data
that would be needed to fulfill the envisaged eatin of the impacts of MaaS. At least, the
short evaluations that have been found about tlgegis in Gothenburg and Vienna
emphasized that the pilots did lead to highly pesitesults.

For the UbiGo-Pilot is has been concluded thafptiogect has proven the concept of Mobility
as a Service in reality, and that the households ltve taken part in the trial wanted to
continue using the mobility service in form of midlyi packages. Just as well, the pilot has
contributed to a change in the mobility behaviothe# households, by offering easier access
to more modes of travel. (UbiGo 2013, n.pag.)

For the Smile Project, it has been stated thaufagie of the mobility platform increased the
choice of intermodal trips of the users, especi@éy suggesting quicker alternatives by
displaying the possibilities to combine public ®partation with private cars, bikes or shared
transport modes. Further, the choice of transportahodes has been influenced, by showing
new transport modes and proposing alternative sputghich are more efficient,
environmental friendly and attractive in comparigonthe usual travel habits of the users.
Moreover, the citizens increased the usage of stparifers and e-mobility and at the same
time reduced the occasions when they used theiatercars. (Smile Mobility 2015, n.pag.)

In fact, this shows the potential of Mobility asSarvice to have positive impacts on the
achievement of goals and objectives of transporicypoand other mobility related

conceptions. However, it becomes clear that thesastiole, available data deal primarily with
the changes in the mobility behavior and do nobggond it. In addition, the analysis of the
Smile projects” survey only provides informationtbe proportion of respondents who have
undergone behavioral changes; a quantitative befodeafter comparison is, however, not
possible here. As a result, it is important to niitat both the evaluation of the projects



currently does not provide sufficient quantitatdeta needed for the assessment based on the
selected indicators. Ultimately, it is not possitdemeasure the actual impacts of Mobility as

a Service on potential transport policy objecties®n in the approach, and therefore also
quantitatively.

Transport Policy

MaaS-Concept

Objective Indicator
Before After

Implementation | Implementation

Improve Efficiency of | Net Public Finance
allocation of
Resources

Reduction of traffic | Motorized Traffic densities, during
volume and (urban) | peak-hours and off-peak

congestion Commuting Time

Reduction of car- Motorization Rate

ownership

Increase the Modal Split in Passenger Transport

attL?Ct[{VG”GSS (t)f Average distance covered by car

public transport, —— -

walking and cycling Avallab|!|ty of intermodal
connections

Transport Demand

Opportunities for Active Mobility
Average distance covered by eco-
friendly transport modes (PT, Bike
Foot)

Physical and Mental Comfort of
Citizens while using public transpart
services

Satisfaction with Public Transport

Satisfaction with pavements and
footways for pedestrians

Satisfaction with cycling path
network

Use of alternative Mobility offers
Improve Level of Share of Public Transport of
Service of Public motorized transport during peak-
Transport hours

Transport Capacity during peak-
hours

Public Transport Service

Public Transport Reliability
Average Travel Speed of Public
Transport

81



Increase of Efficiency
of Use of Transport
Capacities

Occupancy Rate

Table 1: Evaluation of the impacts of Maa$S on Transport Policy

Environment

Objective

Indicator

MaaS-Concept

Before
Implementation

After
Implementation

Reduction of
environmental
impacts of transport
sector

Emissions of Greenhouse gas

Traffic Noise Hindrance

Energy Efficency

Encouragement of a
more sustainable
mobility behavior

Active Mobility

Car-Use

Bike Ownership

Modal-Split of Passenger Transport

Multimodality

Intermodality

Table 2: Evaluation of the impacts of MaaS on Environmental Goals

Society
MaaS-Concept
Objective Indicator Before After
Implementation | Implementation

More Affordable and
flexible mobility for
citizens

Affordability of public transport for
the poorest group

Average Expenditures of Citizens
for (individual) mobility
consumption

Improve Accessibility
and Reachability of
Districts and (Rural)
Areas

Reachability of POls

[*2)

Accessibility for (deficiency) group
to transport and mobility services

Access to public transport

Access to car-sharing

Access to bike-sharing

Access to Mobility Services

Table 3: Evaluation of the Impacts of Maa$ on Societal Goals
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Economics

Objective

MaaS-Concept

Indicator

Before

Implementation

After

Implementation

Generation of Jobs
and Economic
Growth

Degree of Accessibility to Job
Market and Education System

Making places more
attractive to live,
work and invest in

Quality of Transport Network
Business Owners

Quality of Transport Network
Business Citizens

Share of Spaces for cycling, walkir
and public transport

"9

Share of Spaces for Parking Areas

Mobility Space Use

Fatalities by road and rail transpor
accidents

Quality of Public Area - Presence
attractive areas such as pedestriaf
street or squares which facilitate
social activities and encourage

citizen’s interaction

Table 4: Evaluation of the Impacts of Maa$S on Economical Goals

Finally, it has to be mentioned that both the tiaefe and the personnel limits set this
approach. On the one hand, since the approactedothis of the work could not be changed
because of the limited time, and on the other haimte the data hasn’t either been collected
or there is no access to the required informatighimwthe master thesis. Therefore it is being
aimed to react as best as possible to these te&sisc Furthermore the proposal of the
objectives that are derived from the benefits, Wwhiare to be expected from the
implementation of Mobility as a Service at seveeakls, as well as the indicators proposed
for the assessment of these impacts, are interadbd tised in further in-depth analyses and
researches to find out the actual impacts of Ma@dss is explained in detail in the last
chapter (Further Research).
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8. FURTHER RESEARCH

The survey showed that there are many differentllspilats of which some have already

established larger service integration and provenviability of MaaS as a concept. These
various cases show that MaasS is feasible at lgast local or national level. Yet, there are
still hardly any international MaaS (related) seed available providing integrated mobility

solutions at least on a cross-border level. Witk tespect MaasS is currently more a regional
or national mobility service phenomenon, althougitan be expected that MaaS will be
expanded internationally in the near future. (K6204.6, S.55)

It is highly likely that the MaaS offerings will iinally be designed and implemented within

urban environments since the latter are subjeatdet of mobility challenges, driven by new

forces for change (e.g. overcrowding, congestialupon) and represent the economies of
scale needed for a viable implementation, wherelbg®Ican be connected to existing Public
Transport Networks and their user-base.

Overall it can be noticed that MaaS is expectelawe the potential to lead to major changes
in the mobility behavior of citizens, offering vaus alternatives to the use of the (private)
car, and thus a similar level of flexibility in antegrated, multimodal journey planning. It
will be much easier for people to reconsider thraivel (mode) choices, using sustainable and
more eco-friendly travel modes and choosing thetromsvenient trip without being bound to
the car. Further, considering the numerous bend#idés are mentioned, MaaS can be an
important instrument to support the achievemeadtical commitments.

However, if Maas is to fulfil transport policy olofgves, it is necessary to design networks in
different geographical and institutional contextsother words, the coverage of MaaS must
grow over time by connecting new geographical ocat and transport modes. In practice,
this necessitates multi-stakeholder approaches d¢hat overcome different barriers and
obstacles to integration, thus increasing the cerigyl to scale up the MaaS approach to
larger geographical extents, including a much kiggenber of stakeholders that have to be
involved. (Holmberg et.al. 2015, S.43)

As Maas is still emerging, there is going to be iked of empirical evidence bases in order
to understand and to validate the expectationasfsport customers as well as the potential
impacts of MaaS. As mentioned in the chapter leeftire investigated cases did not have
quantitative data available or was not freely asitds since the initiatives are currently on
test levels. Therefore the significance of the Ifimesessment of the importance of MaasS is
somewhat weakened for the strategic objectiveshefttansport policy. Even if qualitative
conclusions suggest that MaaS can be highly effecthe application of quantitative results,
analyzed on different MaaS projects covering varigaographical areas, is highly important
for the evaluation of the impact of MaaS and wosilghificantly increase the meaning of
Maa$S as an instrument for transport policy.

In order to investigate and better understand ¢th@ahimpact of Maas, it will be necessary to
collect quantitative data in the future on the asiestablished indicators and then to carry
out a monitoring of the effects of MaaS on the st policy objectives. Therefore, more
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pilots and live trials are needed to gather emgliata that is needed both to further evaluate
the concept and to see large-scale effects of hfereht MaaS-designs affect the political,
social or environmental issues.

Therefore, trends in mobility demand, changes itititp behavior and the following impacts
of the concept should been examined in more dépthrder to analyze citizens” reactions,
and the potential effects it will have on transgaotlicy, a more profound and detailed survey
needs to be conducted collecting the needed qatiwditdata to measure and evaluate
developments and tendencies.

Due to the short time scale of the work and theeabts of available data, it was not yet
possible to conduct such an evaluation of the patiermpacts of Mobility as a Service,
except for the expected benefits that have beeriomexd in different literature sources. As it
will be necessary to evaluate and prove the impéetsed on the potential benefits of the
concept, measurable data has to be investigatedgdpitots, live trials or launched MaaS-
Concepts. However, this would take up a certaire timmelaborate questionnaires or to prepare
other methods of collecting data, to carry outshevey(s), collect and process the data and
validate the data for a further evaluation. In &ddj such a survey delivering the necessary
information on demand, preferences, behavior chenganpacts could also play an essential
role in understanding and determining the exactlitimms and details of an optimal package
design as well as the transport mode changes itdwesult in. (UCL London Institute 2015,
S.79)

It is important to ensure that transport policy eabives etc. are subject to different
challenges, depending on the situation and obgstof cities in strategic programs, or have
to be adapted to the respective context. Therefoeepbjectives and indicators defined in the
work should be seen as a proposal or a possibles basvork, rather than as a general
framework to gain an initial insight into how theportance of the MaaS concept can be
assessed and assessed for transport policy olggctiv

Therefore, it should be noted that the indicatdrssen for the evaluation do not claim to be
complete. If the indicators are used as a basia frbsequent quantitative assessment of the
impact of MaaS on transport policy objectiveshibgld be possible to change the selection of
the individual indicators according to the requiests and expectations of the survey and to
adapt them to the needs of the analysis.

It should also be pointed out that the importancama for delivery and transport services,
which have not been taken into account in the wankst also be considered in the long term.
It is to be assumed that MaaS will not only havenapact on passenger transport objectives,
but will also have an impact on traffic and on &ort, which is important in terms of
transport policy. It seems to be evident that tlene be a close link between the mobility of
people and the transportation of goods. Therebgareb should be conducted on how to
integrate and involve freight-related stakeholdarsfuture MaaS services, in order to
efficiently combine both passenger and deliveryrgight within an integrated mobility
service.
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9. SUMMARY AND CONCLUSION

Mobility is an integral part of our society, witlhhé Automobile as one of the main key
enablers. This freedom of mobility is, howeveragtrice, since the growing traffic leads to
gridlocks and has a higher environmental impaathsas the sealing of large areas or CO2
emissions. In addition, noise and fine dust padlutaffect environmental quality.

As more and more cities are affected by the negatipacts of the rapidly increasing car
traffic, decision-makers worldwide are looking fleew solutions to tackle these problems.
Municipalities and traffic planners are clearly noaved down in this respect, as creation of
additional infrastructures is often slow and expenwvill not be the solution to the urban
traffic problems.

The way we move around within our cities is abowmtundergo far-reaching changes.
Different trends, recognizable worldwide, are iefiging current mobility habits and
conventions, thus shaping the society and theiriliyolmeeds of the future, having strong
effects on many levels of our society.

Urbanization and the rising population lead to angng number of people living in urban

areas and being dependent on private cars. Thegrdg@mand for mobility, places intense
pressures on city resources and infrastructuregé€xiion is already close to unbearable in
many cities, and concerns about transportationn@sad the leading contributors to global
greenhouse gas emissions, congestion, noise amcpamality in cities rise.

In addition, social changes, referring to an aggiagulation as well as to profound changes
in people’s mindsets, are coming up, setting neallatges for the mobility of the future. Just

as that, environmental targets put pressure on 1@ sustainable development of transport
and mobility issues. Further, the poor availabilipf funding requires States and

municipalities to increase in the efficiency of oggeons, and to rethink the approaches to
provide affordable mobility to the citizens.

In fact, the Focus of Political Agendas are shiftimcreasingly reflecting concerns about air
quality, physical health and wellbeing. Governmerts actively developing mobility policies
to favor active modes, encouraging citizens to waikl cycle more. There is a clear trend
towards a more intense use of public-transit, ogciind walking.

As more of the world’s cities are facing these rigbthallenges, the transport sector is at
the beginning of a significant disruption, as neantls are starting to change behaviors and
attitudes, leading to new opportunities to solve tmobility challenge. These trends
incorporate the changing society and represenwawegy of thinking.

The uptake of the sharing economy and technologicalvations are opening up a new space
for market entry, enabling a different and moreegjgread consumption of Mobility. Today,
the transport sector is being opened up by a myofastart-up companies exploiting new
potentials and disrupting long-established comgamed practices. Car-sharing-, Ride-
hailing- or On-Demand-Shuttles services innovathev products and services, making
transportation will become more multimodal, on-dachand shared.
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This leads to a new way of thinking of the sociasywell as in the planning and organization
of mobility. Transport Sector is re-defining itseffroviding the means to a more flexible
mobility. The focus is shifting, from solely prownd) (urban) transport networks (i.e. buses,
trams, trains or infrastructures) to what mobil#gtually means, focusing on what people
require and where the supply is needed. More mailebe considered as an integral part of
an integrated transport network. As alternative ititgkservices start to expand, traditional
transport modes (such as bus, train or tram) beeoare blurred.

Therefore, a clear shift towards an integrated, levljmurney approach can be recognized. As
current transport and mobility offer are very fragrted and impersonal, there is a value in
bringing seamless integration to customers across entire journey. With an integrated
mobility approach available, mobility will be trulynore of a service than a single
transportation solution.

Within this new thinking, Mobility as a Service (l8) can be identified as one of the most
promising concepts, coming about from a very reaéd for more efficient transport
solutions. The Concept of Mobility as a Servicdased on a specific mobility service that
seamlessly combines various transport options hegehto a single intuitive mobile app. It
combines options from different transport providet® a single mobile service, integrating
the payment of services and trips, thus removieghtssle of planning and one-off payments.

The Idea is relatively simple, yet revolutionaryndling different transport means, public

and private, into easy-to-use packages for cuswnodiering different volumes of usage of

various transport and mobility services. The paekagould cover a range of fees from the
different transport modes, and users wouldn’t neednanage multiple passes, fees, or
payment modes. They will be charged per trip orantimy fee for a limited distance. The

monthly fees may vary depending on how much tramapon is needed or for instance,

based on time or comfort level.

However, Since Mobility as a Service is a relagveéw concept, only a handful of pre-/case
studies exist. This is why it is difficult to givdear interpretation of the term Mobility as a
service, since a commonly agreed definition doesris$t yet. It appears to be difficult to

completely discern which services concretely fatbithe concept of MaaS. Therefore, it is
useful to take a look at various approaches toagx@nd to define the scope of the term
Mobility as a Service and to develop a clearer wstdeding of its main ideas.

The review of the different approaches and debngiof the concept allows to identify the
important and crucial factors for MaasS, that havwagh probability for being relevant more
broadly for the Maas phenomena. Different compaean be identified as integrated parts
for the deployment of MaaS Concepts. These are @mdband Shared Mobility Modes,
including Electrified and Autonomous Mobility Optis, an Integrated Mobility Platform,
including Multimodal Traveller Information as wels an integrated One-Stop-Shop,
including the planning, ticketing and payment adl we the provision of Mobility Packages,
and further special offers or discounts. A strooguk is placed especially on the integration
of different transport modes with the aim to bripgople to use more alternative transport
modes instead of only using their own private cars.
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Mobility as a Service is expected to lead to stmaidt changes, involving a shift in
transportation from a fragmented system of indiaidservice providers and individual car
ownership to an integrated, multimodal transpartatystem. The vision is to perceive the
whole transport sector as a cooperative, interociedeecosystem, seamlessly combining
different transport services and reflecting thedseaf customers.

Since the current organization of public transpoadvision does not sufficiently contribute to
a functional and convenient mobility service ectays it is being suggested to establish a
renewed organizational framework, which is essémti@rder to reach efficiency gains and
sustainability in mobility. This transformation mtilates “Mobility as a Service” as an
additional level in the organization of the servm®vision. This MaaS-Level contains the
provision of the services feature the user interfat the transport services. Further, this
requires a re-organization of the current busingssctures, and thus the generation of
mobility service operators as new actors in thesgsi@m. Moreover, a revision of the
purchase and subsidization procedures has to l®ratad in the transformation of the
transport sector. Instead of having the subsidinagind purchase of transport services by the
governments and the municipalities, this task kalltaken over by the Mobility Operator. All
transportation is in the future offered and sulzgdijointly trough the Maas level, from
where the funds would be distributed to the otheels.

In order to establish a functional ecosystem, drithe most important factors will be getting
all of the players to work together. This is esggrior the sufficiency of the ecosystem, but
also for the motivation of all the actors that hdawebe involved. In order to unfold and

stimulate the impact of MaaS, an effective collabion between different actors will be
important. Thus, different authorities must be takeo account when proving both transport
services and mobility services. While the Publicvélewill be in charge of setting the

legislative and regulatory Framework, the main ap@s in the service mobility ecosystem
will be the Transport and Data Providers and Mop{@perators.

The Mobility Service Operator combines the existiransport services into a single mobile
application on the “one-stop-shop” principle andvdes personalized transport plans
tailored to the different customer needs. It isyomincertain which sector would be
appropriate to fill the important integrative fuioet of the mobility operator, and setting up
and managing a mobility platform. On the one haf@nsport Service Operators, regional
transport agencies and other incumbent transpatatqrs, since they already organize and
manage multiple public transport modes, and thepadie over the necessary experiences, a
ready-made broad customer basis as well as intlmsages and access to other local
stakeholders, politics, and the administration. e other hand, there can be external,
independent operators, such as car manufactur@stors that are completely outside the
transport sector, such as telecommunication prosjdeoftware companies (e.g. Google,
Apple) or even retail companies.

Since Mobility as a Service stands for a transitiora more significant service provision,
focusing entirely on service distribution, it ispected to create a new model in how
customers buy travel opportunities. Travel will perchased using service contracts, and
provided in packages rather than as individual isesv This business model takes its
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inspiration from the structural changes that haseuoed in the telecommunications sector
following its liberalization over the past sevedalcades.

For the Providers and Operators, the business geigp is very present as well. The
Enormous Market Potential of MaaS is expected téerofvery significant business
opportunities. Mobility operators will most likelghange the logics of the rest of the value
chain as they will make service provision a busnesing service contracts and bilateral
agreements with providers and customers. Furthes,expected that the generation of more
than one operator may result in an increased cotigpetleading to prices that more
accurately reflect operations costs, service im@noents and efficiency gains.

What is the most important is that the survey tediolcusing on international MaaS concepts
have shown that there currently exist especiallyalen MaaS-pilots that cover different
geographical service areas, for instance citiewelsas rural and / or regional areas. Only
very few larger MaaS services have been establiglitbda wider geographical coverage, and
are yet not including mobility packages of a largesile.

The analysis of the potential outputs of shows tHability as a Service is expected to
provide manifold benefits for both, the users, public sector as well as for the business
sector. It is supposed that if the concept of Mgbds a Service can potentially help to bring
about beneficial behavior changes, then it can ptdentially support wider social, economic
and environmental issues. In order to be able tteibdefine the scope of political decisions
on the transport sector and mobility options offiltere, a clear political commitment of the
transport policy is required. It will be importantanchor MaaS directly and purposefully as a
political objective in strategic programs and tegare suitable transport policy strategies.

In the second part of the analysis, it was iniigdlanned to examine and demonstrate the
effects of the MaaS concepts on the derived (tafivlicy objectives by using quantitative
dimensions on the basis of the selected indicaktwgiever, because of different obstacles, it
was ultimately not possible to carry out this gitative assessment in the approach. Due to
the fact that the MaaS concept is still in a veaylyestate, the current projects, which are
aiming at the implementation of fully integrated lildy concepts in the sense of the
Mobility as a Service vision, still are in test glka or pilot projects. This is why only a few
empirical values on the influence of MaaS have baeed.

It became clear that the available data deal priynavith the changes in the mobility
behavior and do not yet go beyond these topicamétely, it was not yet possible to measure
the actual impacts of Mobility as a Service on pog& transport policy objectives, so that no
quantitative evaluation could have been establisAedviaasS is still emerging, there is going
to be a need of more empirical evidence basesderao understand and to validate the
expectation of transport customers as well as titenpial impacts of MaaS. To realize the
full potential of the concept to provide sustaimaiphpacts, a more extended survey has to be
based in further approaches, by collecting qudivé@alata in future projects. These should be
used pursue the attempted approach on the bashe afidicators that have been suggested,
and monitor and evaluate the effects MaaS as @nument of transport policy.
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Nevertheless, considering the ideas respectivedyvibion of the concept of Mobility as a
Service, it can be expected that MaaS will haverranas potential to revolutionize the
transport sector and to induce important changea lemg-term plan. This can be illustrated
by the various benefits that the deployment ofdtwecept of the integrated mobility service is
considered to bring about, be it for the citizenshe public sector. Due to the effects that the
implementation of MaaS can have on issues that haea identified to be major challenges
for (urban) mobility and transport systems, it cenderived that MaaS has the potential to
become an important instrument for public authesitto support the achievement of goals
and objectives of transport policy and closely teslaenvironmental, social or economical
targets. However, the mentioned political commitimess a high relevance for the support
and promotion of such an integrative mobility agmto. Therefore, fixing MaaS as an
important part of strategies and instruments fa #thievement of long-term visions of
transport policy has to be followed. However, eifghe full impact of Mobility as a Service
for objectives and strategies of transport poli@g o be based on empirical evidence of
measurable changes, the innovative concept of Myl a Service is a potential instrument
for a more efficient and sustainable promotion obitity in the future. Thus, MaaS can be of
a high relevance for transport policy.
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